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EDITORIAL 

The year 1948 uill be a momentous one in the life of The Practitioner and 
in the lives of lasny of its readers. It Rads a world still suffering from the 
effects of the recent conflict, from the disruption of communications, tlie 
dislocation of industry, and the weariness which that conflict brought in 
Its train; yet it finds in every country men of good will who seek peace upon 
earth.- It sees the disco vety'- of new means of destruction, •while at the same 
time inventions meant to destroy, such as the nitrogen mustards, are being 
turned to the fight against disease. In this year The Practitioner celebrates 
its eightieth birthday, and never in those eighty^ years has the journal showm 
more manifestly those attributes of youth — ^hedth, grotvth, and an ability to 
face the future tvith hopeful optimism. 

T'Wo new features mark the entry of The Practitioner upon its eightieth 
year. One is the step that is being taken to assist in the maintenance of the 
link Nvhich developed bettveen British -and American medicine during the 
^ 939"45 "’ 3 r. The Warsaw the happy collaboration of the Armed Forces 
and industrial organizations 'of the great English speaking nations in final 
lictory, and the equally important collaboration of the Medical Services 
’’ad ResearchJDepartments of the same countries towards the ■victory over 
disease and suffering. British, ' American, Canadian,' Australian, New 
Zealand, South African and Indian doctors got to know each other; they 
learned that each had something to give the other, that American drive and 
British caution are not incompatible schools of thought, but complementary 
qualfiles that can be fruitfully combined to the solution of common prob- 
hms. The war over, they are loth to slip back into continental isolation. 

■> Arrangements have been made whereby the well-known -firm of Charles 
C Thomas of Springfield, Illinois; will undertake the distribution of The 
Practitioner in the American Continents. In order to keep the editorial 
board in touch with developments in America, Dr. Robert M. Stecher of 
Western Reserve University Medical School, Cleveland, has been appointed, 
^sociate Editor in America. Dr. Stecher, a man well known for his literary 
interests and his wide circle of friends in every branch of practice, will also 
arrange for the publication in The Practitioner of articles by leading members 
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of the profession in America. In' addition to American contributions to the 
symposia which have for so long been a valued feature of the journal, it is 
proposed to publish a series of articles dealing with current medical practice 
in America, The first of these, by Colonel Hargreaves on ^‘Trends in 
American Medicine”, appears in this issue, and it is to be follojved by one 
on “Present-day Surgical Practice in the United States”, by Dr. Alton 
Ochsner, Professor of Surgery in Tulane University, New Orleans. 

The second new feature is the series on “Current Therapeutics” which 
begins in this issue with an article on “Folic Acid” by Professor L. J; Daws. 
For the general practitioner, and even for the consultant, it is proving in- 
creasingly difficult to keep pace with the rapidly changing face of medicine, 
particularly in the field of treatment. Therapeutics has always been the 
sphere upon which The Practitioner has laid special emphasis, and it is the 
aim of the editors in this coming year to ensure that through its pages 
practitioners shall obtain an authoritative interpretation of tlie, significance 
and practical implications of current advances in medicine and surgery in 
ah branches. 

To mark the coming into force of the new Health Act, one of the most 
momentous events in the history of British medicine, it is proposed to 
publish later in ‘the year a symposium on “Social Medicine”. This will 
include articles dealing with the implications of the new Act as well as a 
series outlining the organization of medical practice in other lands. What- 
ever may be the merits or demerits of the new regime under which we in 
Great Britain have to practise the art of medicine, it is clearly essential, in 
order to maintain a sense of proportion, that we should be able to correlate 
this with the experiences of our colleagues in the Dominions, in America 
and on the continent of Europe. 

In common with every other journal we are suffering from the paper short- 
age. In order to meet as many as possible of the requests from new sub- 
scribers, only one Special Number will be published ffiis year. This decision 
has been taken with considerable reluctance, but in the circumstances it is 
the solution which will allow the best use to be made of our restricted 
supplies. 

In spite of all the difficulties which we have had to contend witli during 
1947, and which clearly await us during 1948, we face the new year with 
confidence and enthusiasm. Our aim will be to maintain, to the best of our 
ability, those high standards of service which have been handed down to tfs 
by our predecessors in the editorial chair during the last eighty years. We 
trust that we shall continue to receive the cooperation of readers who by 
their suggestions and criticisms, both constructive and destructive, play 
such an important part in the development of the journal. 

H. O. 

W. T. 



THE ENGLISHMAN’S FOOD TO-DAY 

By sir jack DRUMMOND, D.Sc., F.R.I.C., F.R.S. 

Formerly Scientific Adviser to the Ministry of Food. 

Hunger was not unknown in this country ten or fifteen years ago, when the 
effects of the depression of the thirties were apparent everyuftere, but uith 
the reassuring experience of the war years behind us it is shocking to realize 
that we are again facing the probabilit)' that many may not be able to fill 
their bellies this uinter and the coming spring. Before examining how this 
deplorable situation has arisen and predicting what are likely to be its 
consequences it is necessarj’^ to present a background to the picture as a 
whole. 

THE SUPREME IMPORTANCE OF CALORIES 

One fact must be constantly borne in mind in looking at our food situation 
to-da)', or indeed that of the world as a whole. The dominating consideration 
concerns the problem of providing the energy needs of the population. All 
other nutritional problems are relatively unimportant. Bayliss’s famous 
aphorism, “Look after the calories and the proteins will fook after them- 
selves", was never more appropriate to the situation. It is therefore im- 
portant that in responsible circles there should be proper appreciation of the 
significance of calorie estimates and calorie requirements. That this is often 
not the case is indicated by the many statements by politicians and in 
letters to the press that reveal an ignorance that would bring disgrace on a 
second year medical student. That, at least, is the most charitable view to 
take of them. For example, to draw conclusions from a comparison of the 
current “all-over” food supply calorie equivalence of 2,700 per head per 
daj% with the estimated intake of 2,900 calories by an unemployed man be- 
for the war is completely misleading. Such comparisons are, in fact, 
meaningless, as will appear from what follows. 

l^Tiat are the facts? The energy needs of an individual are determined in 
the first place by age, sex, weight and constitution. These determine the 
basic needs. In addition, there is the energy required to enable the physical 
work of the day to be carried out. The total expenditure, and therefore the 
requirement, can be determined with great precision. 

- , For groups of comparable individuals an average figure can be derived. 
Obviously, it will be less accurate an assessment than that for the indiridual, 
but the larger the group the more likely it is that the carefully selected 
estimate will approximate to the peak of the distribution cun^e representing 
the range, and it is a wide range, of calorie needs of all those comprising the 
group. Having divided the population into suitable groups, as shoum in 
table I, it is a simple matter to derive a weighted calorie figure representing 
the per capita need of the population as a whole. 

JANUARY 1948. Vol. 160 (3 
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Table i 



Calories per day 

C/h'W 

under i year 





800 


I- 3 years 





1200 


4- 6 years 





1600 


7- 9 years 





2000 


10-12 years 





2500 

Girl 

r 3 “i 5 years 





2600 


16-20 years 





2400 

Boy 

13-15 years 





3200 


16-20 years 





3S00 

Woman 

Moderately actiA'e . . 





2500 


Hard Avork . . 





3000 


Pregnant, nursing . . 




• • 

2500-3000 

Man 

Moderately active . . 


.. 


ft • 

3000 


Hard work . . 




ft ft 

4500 


It is important to understand that this per capita figure is an estimate of 
the need of the bod)' for energy; in other words, food that will provide the 
body with that energy must actually be eaten. 

For the United Kingdom the figure derived by this calculation is 2,550 
calories per head per day; much the same figure is derived from examination 
of the corresponding data for the U.S.A. and for Canada. Fully covered by 
this comprehensive figure is the tvhole wide range from the 800 calories a 
day needed by infants to the 5000 calories expended by a woodman felling 
timber in a hard Avinter. To provide this energy expenditure more than the 
bare calorie equivalence in food is needed because allowance must be made 
for wastage in market, shop and home. Before the war this represented 
over 15 per cent, of the total food supply. During the war this loss Avas 
reduced to less than 10 per cent.; a commendably Ioav proportion and one 
that could not easily be brought still loAA'cr. Wastage remains at about the 
same level to-day; one notes in contrast, that more than 20 per cent, of the 
food of the United States is AA'asted. 

During the course of the Avar years the food supply aA'ailable to the 
civilian population of the U.K. represented between 2, 800-2, goo calories 
per head per day. There is clear evidence from records of body Aveight, from 
domestic food surA'eys and from industrial production levels that the cal- 
culated requirements of 2,550 calories Avere fully met. 

BREAD AND POTATOES 

From the standpoint of energy provision it is true to say that the salvation 
of the country during those Avar years Avas the unrestricted supply of bread 
and potatoes. It is a cardinal feature of an “efficient” rationing system that 
there shall be available a “reservoir” of energy to Avhich all can turn to make 
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up their balance of calories. For obvious reasons this “reser\’oir” should 
consist of cheap and generally popular foods. We were therefore fortunate 
that for the entire period of the war it was possible to keep bread and 
potatoes outside the rationing system. In making dietaiy sur^'eys during the 
war years it was common to find that adolescents and hea%’y manual workers 
ate as much as i J lb. of bread and i lb. of potatoes a day. That was how they 
made up their total calorie intake to the requisite 3,500-4,500. There was 
no alternative. Of course, it meant eating bulky and unattractive meals, 
but at least there was no hunger. 

There is another point that should be made before passing from this 
discussion of per capita calorie figures representing large groups or entire 
populations. They are significant in viewing the nutritional picture only 
if distribution of the staple foods is equitable. WTien there is not an effective 
rationing system, or when a flourishing black market diverts a great deal 
of food from control, inequalities of consumption will arise that may cause 
the poor to go hungry. Examples of these conditions are provided by Eire 
and by France, respectively. 

There was a small margin of safety' when a total food supply equivalent 
to about 2,850 calories per head per day was available to proride the working 
requirement of 2,550 calories. The unpleasant necessity of enforcing ration- 
ing of bread in the summer of 1946 seriously undermined the position that 
had been maintained with a narrow' margin of security throughout the war. 
This restriction threw the whole responsibility for provihng a “pool’' 
of energy upon potatoes, a notoriously unreliable commodity. It w'as pre- 
dictable that potatoes would be unlikely fully to meet the case and that, in 
consequence, many with high energy requirements, such as adolescents and 
heavy manual w'orkers, w'ould feel the pinch. There is eridence drawm from 
the experience of the past twelve months that this has occurred. The body 
weight records of adolescents are rather disturbing. Failure to gain W'eight 
and actual loss of weight are not uncommon among these boys and girls 
to-day. 

But bad as bread rationing was, there w'as w'orse to come. I am reminded 
of a remark made to me during the darkest days of the war by an American 
friend; “You know, there are times w'hen everj'thing goes WTong; when 
things seem to go steadily from bad to worse. Then, suddenty, for no 
apparent reason, everj'thing takes a turn for the w'orse”. The deteriorating 
food situation has recently necessitated the rationing of potatoes. This is a 
most serious matter. There is no longer available a “pool” of energy in the 
form of a cheap, unrestricted supply of a popular food. It is no e.xaggeration 
to say that from the nutritional aspect the food situation has become 
precarious. An immediate effect of the latest restrictions has been to reduce 
the calorie equivalence of the total food supply to about 2,700 per head per 
day. Even w'ith perfect distribution it is doubtful whether that would pro- 
vide the 2,550 required to keep the nation working as it has been worldng. 
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If one also takes into account the probability that the severe food restrictions 
now operating will cause the black market to expand and flourish to a really 
formidable extent, there is cause for grave anxiety. 

Experience in Europe during the past five years has demonstrated how 
soon an extensive black market trade in potatoes is established when bread 
is also restricted in supply. The people of Paris, Brussels and the other large 
towns of France and Belgium, survived the occupation, little the worse for 
the unpleasant experience, because they hoodwinked the Germans over 
potatoes, and understandably the Germans are deceiving us in precisely the 
same manner to-day. The fact that the nutritional status of the townsfolk 
of the Western Zone of Germany is steadily improving to-day is a tribute to 
the slull and cunning by w'hich they are able to add 500-1000 calories 
daily, mainly in the form of potatoes, to the 1,500 or so provided by their 
bare rations. 

What will be the consequences if we are unable to obtain sufficiently large 
supplies of wheat from the Soviet Union or elsewhere to enable the Govern- 
ment to abolish bread rationing? There is no doubt whatever that, as matters 
now stand, many will be unable to satisfy their demand for energy with the 
current rations. In particular, those with the higher levels of energy re- 
quirement will not be able to appease hunger. 

It is all too easy to predict what will happen. Those who saw Western 
Europe as it was liberated have the picture clearly in perspective. There, 
too, it was primarily a picture of simple calorie deficiency. Complications 
due to lack of protein and specific vitamin deficiencies were seen only when 
the basic calorie intake was reduced to about 1,700 or less. Less serious 
calorie shortage, say within the range of zooo-2,200, affected growing boys 
and girls, particularly the older ones, and adolescents, by retarding their 
growth and reducing their power of concentration while at work. Adults 
tended to lose weight gradually and their physical output fell. Grumbling 
and irritability became much more pronounced, but the extraordinary 
listlessness and apathy of the calorie-starved individual was not seen until 
the intalre fell below 1,500. Delayed or suppressed menstruation was a 
common sign among girls and young women in Western Europe during the 
occupation, but from evidence collected there it seems unlikely that this 
disorder will become common unless the all-over calorie level falls a good 
deal below 2,500. 

Pregnant and nursing women form another vulnerable group. They 
should not suffer from the effects of the current food cuts unless they fail 
to take full advantage of their priority allowances, or sacrifice, as they so 
often do, part of their own food to help other members of the family. But it 
would be well to be on the watch for a retrogression in respect of the in- 
cidence of anaemia among adolescent girls and the younger women. This 
condition, in a mild form, was very common in the large towns of Western 
Europe in 1944-45. It was clearly not primarily due to iron deficiency be- 
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cause there was plenty of iron provided by the bread and vegetables of 
what was predominantly a vegetarian diet. It seemed much more likely that 
it was a sign of protein deficiency. It disappeared rapidly when there was 
more to eat. Apart from this possibility it is unlikely that the restricted diet 
on which we are obliged to subsist to-day will lead to the appearance of 
marked signs of deficiency disorders attributable to lack of vitamins or 
mineral elements. 

Perhaps a reservation should be made in regard to ascorbic acid. During 
the war, both for us and for the inhabitants of Western Europe, potatoes 
were vitamin C. Few other vegetables came into the picture, which was 
entirely dominated by the potato supply. The current ration of potatoes, 
supplemented by other vegetables and by larger quantities of fruit than we 
had in the war years, may just see us through a critical late winter and spring, 
but it may be touch and go. If, on the other hand, the distribution of our 
inadequate potato supplies breaks down for any reason, and it is quite on 
the cards that it will fail in the early months of this year, the supply of 
wtamin C may reach danger levels, particularly in areas where the con- 
sumption of other sources of the vitamin is relatively small, as is the case in 
many Scottish industrial areas. 

One of the most impressive lessons learned from war-time experience 
was the clear demonstration of the protective value of a diet comprising 
considerable proportions of bread made from a large part of the grain, and 
vegetables, including potatoes. War economy usually enforces consumption 
of long- extraction flour. Hungry people do all they can to supplement 
meagre rations with all the vegetables they can acquire by hook or by crook. 
The tendenc}' is for vitamin intakes to be greater, not less, than in ordinary 
times. It must also be borne in mind that the need of the body for at least 
one, and possibly two more of the B vitamins, is reduced as the calorie 
intake falls. That is why vitamin deficiency conditions were so rarely en- 
countered in Western Europe when relief came. This had, in fact, been 
foreseen. When, in 1943, plans were being prepared for bringing relief 
food supplies to the people of France, Belgium and the Netherlands, those 
concerned were brought under heavy pressure to provide enormous supplies 
of vitamins. It was urged that rickets, scurvy, pellagra and other deficiency 
diseases were rife and that medication to deal with them was every bit as 
vital a provision as food to fill bellies. We did not act on that advice. It 
seemed that an analysis of the evidence justified the belief that the primary 
problem was to provide calories and that we could safely trust in the wisdom 
of Bayliss and let the proteins, and at the same time the vitamins, look after 
themselves; an exception was made, of course, in special provision for 
children. Events proved that this was the right course to follow. 

I suppose I saw as much as anyone of malnutrition and starvation in 
Europe in 1944-5. With that experience in mind one can be much less 
pessimistic about the consequences of the current food shortage to-day 
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If one also takes into account the probability that the severe food restrictions 
now operating will cause the black market to expand and flourish to a really 
formidable extent, there is cause for grave anxiety. 

Experience in Europe during the past five years has demonstrated how 
soon an extensive black market trade in potatoes is established when bread 
is also restricted in supply. The people of Paris, Brussels and the other large 
towns of France and Belgium, sundved the occupation, little the worse for 
the unpleasant experience, because they hoodwinked the Germans over 
potatoes, and understandably the Germans are deceiving us in precisely the 
same manner to-day. The fact that the nutritional status of the townsfolk 
of the Western Zone of Germany is steadily improving to-day is a tribute to 
the sldll and cunning by which they are able to add 500-1000 calories 
daily, mainly in the form of potatoes, to the 1,500 or so provided by their 
bare rations. 

What wdll be the consequences if we are unable to obtain sufficiently large 
supplies of wheat from the Soviet Union or elsewhere to enable the Govern- 
ment to abolish bread rationing.? There is no doubt whatever that, as matters 
now stand, many will be unable to satisfy their demand for energy %vith the 
current rations. In particular, those with the higher levels of energy re- 
quirement will not be able to appease hunger. 

It is all too easy to predict what will happen. Those who saw Western 
Europe as it was liberated have the picture clearly in perspective. There, 
too, it was primarily a picture of simple calorie deficiency. Complications 
due to lack of protein and specific vitamin deficiencies were seen only when 
the basic calorie intake was reduced to about 1,700 or less. Less serious 
calorie shortage, say within the range of 2000-2,200, affected growing boys 
and girls, particularly the older ones, and adolescents, by retarding their 
growth and reducing their power of concentration while at work. Adults 
tended to lose weight gradually and their physical output fell. Grumbling 
and irritability became much more pronounced, but the extraordinary 
listlessness and apathy of the calorie-starved individual was not seen until 
the intalte fell below 1,500. Delayed or suppressed menstruation was a 
common sign among girls and young women in Western Europe during the 
occupation, but from evidence collected there it seems unlikely that this 
disorder will become common unless the all-over calorie level falls a good 
deal below 2,500. 

Pregnant and nursing women form another vulnerable group. They 
should not suffer from the effects of the current food cuts unless they fail 
to take full advantage of their priority allowances, or sacrifice, as they so 
often do, part of their own food to help other members of the family. But it 
would be well to be on the watch for a retrogression in respect of the in- 
cidence of anEemia among adolescent girls and the younger women. This 
condition, in a mild form, was very common in the large towns of Western 
Europe in 1944-45. It was clearly not primarily due to iron deficiency be- 
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cause there was plenty of iron pro-vuded by the bread and vegetables of 
what was predominantly a vegetarian diet. It seemed much more likely that 
it was a sign of protein deficiency. It disappeared rapidly when there was 
more to eat. Apart from this possibility it is unlikely that the restricted diet 
on which we are obliged to subsist to-day will lead to the appearance of 
marked signs of deficiency disorders attributable to lack of vitamins or 
mineral elements. 

Perhaps a reservation should be made in regard to ascorbic acid. During 
the war, both for us and for the inhabitants of Western Europe, potatoes 
were vitamin C. Fetv other vegetables came into the picture, which was 
entirely dominated by the potato supply. The current ration of potatoes, 
supplemented by other vegetables and by larger quantities of fruit than we 
had in the war years, may just see us through a critical late winter and spring, 
but it may be touch and go. If, on the other hand, the distribution of our 
inadequate potato supplies breaks down for any reason, and it is quite on 
the cards that it will fail in the early months of this year, the supply of 
wtanun C may reach danger levels, particularly in areas where the con- 
sumption of other sources of the vitamin is relatively small, as is the case in 
many Scottish industrial areas. 

One of the most impressive lessons learned from war-time experience 
was the clear demonstration of the protective value of a diet comprising 
considerable proportions of bread made from a large part of the grain, and 
vegetables, including potatoes. War economy usually enforces consumption 
of long-extraction flour. Hungry people do all they can to supplement 
meagre rations with all the vegetables they can acquire by hook or by crook. 
The tendency is for wtamin intakes to be greater, not less, than in ordinary 
times. It must also be borne in mind that the need of the body for at least 
one, and possibly two more of the B vitamins, is reduced as the calorie 
intake falls. That is why vitamin deficiency conditions were so rarely en- 
countered in Western Europe when relief came. This had, in fact, been 
foreseen. When, in 1943, plans were being prepared for bringing relief 
food supplies to the people of France, Belgium and the Netherlands, those 
concerned were brought under heavy pressure to provide enormous supplies 
of vitamins. It was urged that rickets, scurvy, pellagra and other deficiency 
diseases were rife and that medication to deal with them was every bit as 
vital a provision as food to fill bellies. We did not act on that advice. It 
seemed that an analysis of the evidence justified the belief that the primary 
problem was to provide calories and that we could safely trust in the tvisdom 
of Bayliss and let the proteins, and at the same time the vitamins, look after 
themselves; an exception was made, of course, in special provision for 
children. Events proved that this was the right course to follow. 

I suppose I saw as much as anyone of malnutrition and starvation in 
Europe in 1944-5. With that experience in mind one can be much less 
pessimistic about the consequences of the current food shortage to-day 
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than would otherwise have been the case. The people of Western Europe 
have recovered in a manner that has astonished those who have closely 
watched the change. Excluding the aftermath of the surge of tuberculosis 
that affected France in 1940-41 and the Western Netherlands in 1944-45, 
there are not any serious consequences of undernourishment detectable 
to-day among the populations as a whole. This is due, in my opinion, to 
the fact that the deficiency -was primarily one of calories and not of essential 
nutrients, a lack of which may gravely undermine health. It was othenvise 
in the Far East, where in so many cases the staple cereal of the restricted 
diets, particularly those eaten by prisoners in Japanese hands, was white 
rice. The picture there was in sharp contrast to that seen in the U.K. and 
the occupied countries of Western Europe. Deficiency disorders, some of 
which will permanently impair health, were all too common in Asia. 

Bread of long-extraction flour and a relatively large consumption of 
potatoes and other vegetables also played a big part in strengthening our 
own nutritional position during the war period. Indeed, they did more than 
strengthen it, they made it secure. 

NUTRITION DURING THE I939-45 WAR 
The changed character of the food consumption is shown in table 2. 

Table 2 



1 

5. per head 

per year* 



Pre-War 

1942 

1944 

1946 

Meat . . 

131-7 

108.8 

114.9 

II2.7 

Oils and Fats 

45 

40 

3S.9 

34-7 

Sugar . . 

109.9 

72.1 

75-7 

79-3 

Grain products 

209.8 

244.9 

251. 1 

236 

Potatoes 

176 

233-7 

282.2 

293.2 

Leafy vegetables 

70.1 

89.6 

87.9 

So. 4 

Tomatoes and citrus fruits . . 

46-3 

21 

25 

32 . 2 

Other vegetables 

37-3 

30 

36.8 

35-4 

Other fruits . . 

95-2 

73-2 

68.5 

73-3 


* “Food consumption levels in the U.K.” Cmd. 7203, H.M. Stationery Office, 
1947 - 


This all-over picture anatysed in terms of nutrients provides the 
information given in table 3. 

Even if these figures are not applicable to the household or the indmdual, 
for they are derived from treatment of the total quantities of food motdng 
into civilian consumption, they clearly show the upward trend towards 
liigher vitamin and mineral provision. 

More appropriate data for study, however, are those derived from the 
Ministry of Food domestic consumption surveys, in which many thousands 
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of families had their weekly purchases of food and change of stocks carefully 
recorded and analysed. It is earnestly hoped that this valuable collection of 
statistical data, unique in scope, %vill be published in the near future. There 
is one important reservation to bear in mind in considering these data. They 
refer only to the food consumed in the home. No allowance is made for 
meals or snacks eaten elsewhere. That is why the per capita calorie figures 
seem low (2,200-2,300). At the same time, it is not irrelevant to point out 
that a good snack may contribute 200 calories, a good canteen meal 600-900 
calories, and a pint of beer not only 120 calories but, more important, 
a substantial addition to the riboflavine intake. 

Table 3 



[ Require- 
ments 

Pre-War 

1942 

I 

i 

1944 

1946 

Calories . . 

2550 

3000 

2880 

3010 

2S90 

Protein, gm. 

65 

79-9 

86.9 

87-3 i 

90 

Fat, gm. (from all sources) 


130.2 

119.4 

123.9 

III .9 

Calcium, mgm. . . 

910 

693 

838 

1038 

1037 

Iron, mgm. 

II. 7 j 

12.4 

iS -6 

16.1 

17 

Vitamin A, I.U. . . 

3660 j 

3997 

3800 

3779 

3722 

Ascorbic acid*, mgm. . . 

57 i 

95-7 

97-9 

107. I 

roS.S 

Vitamin Bj, mgm. 

1-47 

1 .21 

1-74 

2.01 

I «86 

Riboflavine, mgm. 

1 .3 

I.61 

1.96 

2.09 

1.99 

Nicotinic acid, mgm. . . 

12 

13-4 

14 

16 

17-3 


• not corrected for cooking losses. 


Here, then, are some of the records of the analyses of domestic consump- 
tion by “working-class" and “middle-class” families. Both are given in 
order to show how narrow is the gap between them when measured in 
terms of essential nutrients. The approximation of these figures is not only 
a tribute to equality of distribution but it provides a striking contrast to the 
disparities of consumption, related to purchasing power, revealed by Orr’s 
surveys made in the pre-war period (see table 4). 

These figures unquestionably explain why the general state of nutrition 
did not deteriorate during the war years, but tended steadily to improve. 
A much larger proportion of the population was better nourished than be- 
fore the war. That fact caimot be evaded. The vital statistics could not have 
shown the marked and continued improvement that has been recorded if, 
as is sometimes rather irresponsibly alleged, the war-time diet undermined 
the health of the Nation. 

A few examples from the figures from the public health statistics show 
the trend up to 1945; the provisional figures for 1946 indicate further 
improvement (see table 5, p. ii). 

Even the tuberculosis statistics are encouraging, having regard to the 
ewdence, strengthened so greatly by records of the war time in Europe, 











Table 4 

Nutrient Content of Food Purchase (a) per Head per Day 
Ministry of Food War-Time Food Survey — August 1945 
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(a) Gross purchases include foodstuffs from gardens, (b) Based on all samples surveyed during 1944. (c) Not available, (d) Fat should 
provide 27-30 per cent, of the total calories of the diet, and carbohydrates not more than 60 per cent. 

_ No allmvances are made in the above table for losses of vitamins in cooking which, in the case of ascorbic acid, result in an actual 
intake substantially lower than the figures shown, perhaps by as much as 70 per cent. 
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that the incidence of this disease is related to undernourishment. The 
mortality reached a record low level in 1945, after having shown a transient 
rise in 1940-41, such as was seen in most of the Western European countries 
at that time. 

No one denies that our food during the war years was dull, unappetizing 
and monotonous. It was one of the many unpleasant conditions and hard- 

Tablk 5 



1936 

1939 

1945 

Maternal mortality (per 1000 births) . . 

3-19 

2-55 

1.47 

Stillbirth rate (per 1000 births) . . 

40 

38 

28 

Neo-nstal mortality (per 1000 live births) 

30 

28 ! 

25 

Infant mortality . . 

59 

SI ! 

46 


ships we had to endure, all of which contributed to make us a very tired 
people when peace came. Not surprisingly, there was a sharp reaction when 
the strain of war was eased. Rela.ved to some extent, the people realized how 
tired they had become. All would have been well if they had then begun to 
enjoy steady amelioration of their lot, but, instead, life became more and 
more arduous. Surely, it is not a matter for surprise that practitioners re- 
port an increase in the numbers of those complaining of being tired, nerv}', 
and in need of a “pick-me-up”. But malnourishment is quite another 
question and I submit that, with the whole range of signs of dietary in- 
adequacy available to assess the nutritional state of the people, no evidence 
has yet been presented to show that it has declined. 

THE FUTURE 

The period in the immediate future will be one of great anxiety. I do not 
believe the calorie requirements otU be fully met. Production wilt be 
affected directly and also, I believe, indirectly, by an intensification of the 
psychological reaction to the imposition of further restrictions. There is 
little that can be done about it. The world food situation is every bit as bad 
as Sir John Orr and his F.A.O. colleagues insist is the case, although few 
seem to grasp the grim truth behind their gloomy predictions. Things will 
probably become worse before they are better. Additional food cuts may be 
necessary. If they are imposed the lines of the picture which I have drawn 
will be proportionately broader, but it will remain one essentially re- 
flecting calorie deficiency and little else. In that conclusion there is a gleam 
of reassurance because the health of the people as determined by their 
nutritional condition should not be impaired. On the other hand, morale 
and industrial production will certainly suffer, perhaps to a quite serious 
extent. 

What hope is there that the supply situation will materially improve? 
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(a) Gross purchases include foodstuffs from gardens, (b) Based on all samples surveyed during 1944. (c) Not available, (d) Fat should 
provide 37-30 per cent, of the total calories of the diet, and carbohydrates not more than 60 per cent. 

■ ® made in the above table for losses of vitamins in cooking which, in the case of ascorbic acid, result in an actual 

intake substantially lower than the figures shown, perhaps by as much as 70 per cent. • 























HOW A NUTRITION SURVEY IS CARRIED 

OUT 

■ By J. R. jMARRACK, D.S.O., M.C., M.D. 

Professor of Chemical Pathology, University of London. 

The sura of weights of nutrients absorbed by consumers is considerably 
less than the sum of the weights of animal products, fruits and vegetables 
for human consumption that are produced. At various levels parts are dis- 
carded, spoilt or diverted to other uses, and finally small amounts of protein, 
fat and even carbohydrate are not absorbed. Mottram and Graham (19+3) 
explain very clearly the difference between “intake” (the amounts absorbed) 
and “input” (amount eaten), and the losses as “plate waste” (amount 
served but not eaten) and “kitchen waste” (amount bought but not served). 
These losses have been studied in some detail. So, doubtless, have the 
amounts discarded, spoilt and diverted in commercial processing and dis- 
tribution, but these have not been published and the validity of such 
estimates has not been discussed. 

The amounts of food destined for human consumption can be estimated 
at various levels. The estimate at any of these levels may be the most 
valuable for a specific purpose. In regulating the supply of food to the 
country the Ministry of Food must know the amoimts imported and pro- 
duced in the country. In studies of metabolism the physiologist must know 
the amounts absorbed. As w'e have seen lately, much confusion may be 
caused by comparisons between amounts estimated at different levels 
without realization that none of these estimates is accurate and that the 
allowances for loss between one level and another are very rough indeed. 

(!) National surveys . — ^Estimates of the average amounts of foodstuffs 
consumed per head can be based on the amounts imported and produced in 
the country. Such estimates have been published in “Food Consumption 
Levels” (Ministry of Food, 1945, 1947)- The first of these publications 
explains how these estimates are obtained. During and since the war full 
records have been kept of the arrivals, stocks, and releases of imported 
flour, and weekly returns have been made by millers of deliveries of the flour 
which they mill. Import statistics cover some half of the supply of meat. 
Since the war the number of slaughter houses in Great Britain has been 
reduced to 700 and accounts kept of the supplies of meat. The estimates of 
milk are based on records of sales by the Milk Marketing Board. The 
estimates of the amoimts of these foodstuffs and of butter and sugar are 
therefore fairly accurate, but the estimate of eggs, poultry and fresh 
vegetables (based on acreages and estimated yields) must be very rough. 

Calculation of the amounts bought by consumers from amoimts produced 
and imported involves assessment of losses, spoilage, and deflection from 
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If it were possible to obtain wheat in large quantities the position would 
be greatly improved. That was, of course, a major objective of the 
resumption of the trade discussions in Moscow. No other comparable supply 
of calories is available to us, so long as the dollar situation remains as it is 
to-day. Our renewed agricultural drive will help, but not for at least a year 
to come. The ill-advised official action of prematurely encouraging home 
agriculture to revert to livestock and reduce production of grain and 
potatoes is in no small part responsible for our condition to-day, although 
the abnormal season of 1947 hit us even harder. 

The outlook for the ne.vt year, and perhaps for two years, is undoubtedly 
discouraging, but it is gleaming with hope by comparison with the world 
food situation. The gap between production and requirements steadily 
grows. Populations in the Far East and elsewhere are increasing at an in- 
credible rate and will soon provide an insoluble problem, so far as food is 
concerned. We may live to see world famines of dimensions never before 
experienced by man. It is hard to believe that it can be otherwise. 

There is a long-range solution to the problem. The producti%'e capacity 
of the tropical belt of Africa and S. America could meet the full needs of 
mankind for centuries to come. But the mind is numbed by contemplation 
of the magnitude of the tasks that Mil have to be engaged: forest clearance, 
disease eradication, prevention of soil erosion, sanitation, drainage and pest 
control are only some of the major obstacles to be met. We should at least 
be proud that our pioneering spirit is still alive and that we have led the 
way with an enterprise aimed at developing along the most modem scientific 
lines the production of oil seeds on a vast acreage in Tanganyika that is now 
virgin forest and scrub. That great experiment may well prove to be the 
successful small-scale trial that will show the peoples of the world how the 
formidable problem they must face, and face internationally, can be solved 
for man’s salvation. 
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( 777 ) Consumption by individuals. — K record is kept of all the food eaten. 
The principal sur\’eys made by this method in Britain have been those of 
Widdowson and colleagues (1936, 1941, 1942, 1947; McCance et ah, 1938). 
In these the subjects were provided with a balance weighing by J oz., a set 
of instructions and recording forms. The subject weighed and recorded 
helpings of food, as received, and any edible food left, but not inedible parts. 
In order to reduce the trouble in weighing Bransby and Wagner (1945) 
supplied homely measures — cups and spoons — for most foodstuffs and 
diagrams for measuring such foods as meat; Pyke (i947) same 

method. The estimates obtained in this way are, on the whole, slightly 
higher than those obtained by actual weighing (Bransby and Wagner, 1945). 
As it takes much more trouble to weigh all the food eaten by an individual 
than to keep records of a family’s food, the individuals whose diets are 
studied by this method are still less a random sample of a community than 
are those studied by method II. But in the survey of Bransby and Wagner 
(1945), in which the measurements were simplified, few of the families 
chosen refused to keep records. A fair indication of the type of food eaten by 
an individual, and a very rough estimation of the amount, can be obtained by 
asking what foods he ate during the preceding day, or preceding two or 
three days, with, again, homely measures, diagrams or models for estimating 
the amounts. 

HOW FAR IS THE RECORDED DIET A FAIR SAMPLE? 

The food eaten during the period of investigation should be a fair sample of 
the usual diet of the subjects. The period of investigation should be long 
enough. As diet commonly has a weekly rfij^hm a week should be the 
minimum period; few subjects ■will tolerate a longer period. The amounts of 
food vary widely from day to day. The differences from week to week may 
still be fairly large (Widdowson, 1947), but in a group these weekly varia- 
tions should, as a rule, balance out. However, the week’s sample may not be 
a fair sample for other reasons. The subjects may wish to show how well 
or how badly they feed. It can be realized easily that, at the present time 
when feeling runs high, many persons would more or less unconsciously 
take special pains or, on the other hand, take less pains than usual to get 
extra unrationed food. 

In the method 11 (b), prying into the purchase and disposal of food may 
distort a family’s habits. In method III there is, as Grant (1945) points out, 
a tendency to simplify the diet in order to reduce the trouble of weighing. 
This is more likely to occur when an individual weighs his own food than it 
is when a parent weighs the food of a child who is one of a family. Method 
11(a) measures foodstuffs most accurately; but this advantage is apt to be 
outweighed by the unrepresentative character of the sample of the popula- 
tion studied and of the diet during the period of investigation. 
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human consumption. Apparently only spoilage of perishable food has been 
taken into account in “Food Consumption Levels”. Detailed studies of this 
factor have been made but rarely, and in general more or less arbitrary 
deductions have been based on general trade experiences. There is there- 
fore a gap between the amounts as estimated in “Food Consumption 
Levels” and the amounts bought in shops. 

{ 11 ) Family surveys . — The next level at which the supply of food, as a 
whole, can be considered is at the stage of purchase by the housekeeper. A 
record is kept of the food eaten by a number of families during a fixed 
period. The record may be made in one of two ways: — (a) The housekeeper 
keeps a record, on forms provided, of the amounts of all foodstuffs brought 
into the house during the period, (b) An investigator weighs and measures 
all food brought into the house, all stocks of food at the beginning and end 
of the period, and all waste. The record is kept b)' the housekeeper in the 
first method and by the investigator in the second. This is the chief difference 
betw'een the two methods. The investigator is likely to measure more ac- 
curately and is less liable to forget to enter items; aJtJiough the housekeeper 
toII probably not forget any items if she follows instructions and makes a 
point of entering all foodstuffs on the record directly they are brought into 
the house. In method 11 (a) an investigator may weigh stocks at the beginning 
and end of the period, but cannot measure waste. 

Such sur\"eys are not, as a rule, made in order to estimate what certain 
individual families eat, but in order to deduce the average amounts eaten 
by the community or by certain sections of the community. However, it 
would not be possible to survey even the whole of a section; a sample must 
be selected for survey. First, the sample must be large enough; this point 
has not been considered fully but is mentioned by Bransby (1945). In the 
second place the sample must be representative. Every effort may be made 
to choose a random sample; for example, every tenth family in a register of 
residents may be chosen. But the need for the will and ability to keep a 
record and for the patience involved in keeping it for the whole period ex- 
cludes certain types — ^the hostile, stupid, slovenly, lazy and, possibly also 
when method 11 (a) is used, the very busy. Some families %vill object to 
prying into their private affairs, particularly by metliod 11(b). 

The measurement of kitchen and plate waste in method 11 (b) is intended 
to bring the survey do^vn to the next level — that of actual consumption. 
The results obtained by the two methods 11 (a) and (b) differ by the amounts 
of “kitchen” and “plate” waste. Thus some 14 per cent, of potatoes are 
discarded as peel and about half the weight of a cabbage, as bought, con- 
sists of outer leaves which are not eaten (Mottram and Radloff, 1937). 
Such differences must be taken into account when comparing the results of 
surveys, such as that of the Ministry of Labour (1940) or of Crawford and 
Broadley (1938), made by method 11 (a), Mth others, such as that of Potts 
(i ggg) in the West Riding, made by method 11 (b). 
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of man, wfe and three children requires (0.8+0.8+1.2+1.04-1-0) gm. of 
calcium per day. If the family’s total intake is 3.6 this is 75 per cent, of 
requirements. Using this method Bransby and Wagner (1945) reckoned that 
children of Salford and Stoke-on-Trent in 1944-45 were gettmg 57 to 
63 per cent, of their calculated requirements. 

■ FALLACIES IN APPLICATION OF THE RESULTS 

W'rong conclusions may be drawn from the results of these sun'eys unless 
full account is taken of differences in the methods of sur\'ey, the various 
sources of error associated with these methods and the differences in. 
methods of calculating and presenting the final results. 

The results obtained by method I cannot be compared directly with those 
obtained by methods 11 (a) or (b). Thus in 1945 the average calories per 
head according to “Food Consumption Levels’’ (1947) were 2,940. The food 
eaten at home by representative working-class families supplied 2,300 
calories (about 97 per cent, of requirements according to the standards of 
the U.S.A. National Research Council), and middle-class families ate less 
(Drummond, 1946). With full allowance for meals eaten in canteens and 
restaurants the two estimates differ by at least 340 calories. 

The average figure of about 2,900 calories, obtained by method I, is 
sometimes compared with the number of calories obtainable by a normal 
consumer in other countries, estimated from the number of calories supplied 
by his rations and by possible amounts of unrationed foodstuffs (e.g. 
Fleisch, 1947). But the number of calories obtainable by a normal consumer 
in Britain, calculated in this way, is not 2,900, but about 2,100. 

It appears that Orr (1936) did not base his calculation of the composition 
of the (fiets by income groups (Table VII in "Food, Health and Income’’) 
on the actual amounts of food eaten by various income groups, as found in 
survej's, but on figures levelled up in order to agree with estimates of the 
amounts of food imported and produced in the country. The figures in 
this table should not therefore be compared with those given by 
Drummond (1946), but with those given in “Food Consumption Levels” 
(1945, 1947). Also, in calculation of calories and so on, Orr does not seem 
to have allowed as much for waste as is now usual. 

Calculations in which allowance is not made for losses in cooking may 
be misleading. Thus in “Food Consumption Levels” (1945) no allowance 
is made for loss of ascorbic acid in cooking; according to this estimate the 
amoimt per head was 112 mgm. in 1934-38, and 127 mgm. in 1943. The 
amounts in the food actually eaten were considerably less, and the ratio of 
amount eaten to the estimate was less in 1943 than in 1934-38. For in 
^934-38 a considerable proportion of the ascorbic acid was supplied by 
fruits which were eaten raw or suffered little loss of ascorbic acid in cooking; 

^943 most of the ascorbic acid was supplied by vegetables and some three- 
quarters was lost in cooking. 
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Calories and nutrients. — Representative foods are analyzed and the results 
embodied in food tables. In calculating the calorie values a small allowance 
is made in the tables for amounts that are not absorbed. The tables 
may give either (A) the composition of the edible portions of foodstuffs 
or (B) the food value as purchased; in (B) allowance is made for 
inedible parts that are discarded. Thus, according to the Accessory Food 
Factors Committee (1945) potatoes as purchased supply 55 calories per 
100 gm., whereas the edible portion supplies 73 calories per 100 gm. Samples 
of diets have been analyzed and the findings compared tvith the composition 
as calculated from food tables (Patterson and hlcHenr}', 1941; Young and 
McHenry, 1942; Widdowson and McCance, 1945). On the whole the agree- 
ment has been good, although individual estimates may be as much as 
20 per cent. out. But hard water may add appreciable amounts of calcium to 
cooked food and contamination %vith iron from knives and cooking utensils 
may make the calculated amounts of iron entirely misleading (Widdo^TOon 
and McCance, 1943; Yudkin, 1944). Andross (1946) has dra^^'n attention to 
waste which method 11 (b) may not take into account. Thus, in poaching 
an egg, about 15 per cent, of the protein may be lost by powdering and by 
solution in the water. Allowance is usually made for loss of ascorbic acid 
in cooking, but Pyke (1947) found that the actual amounts of ascorbic acid 
in food as served may be much less than the amount calculated, even with 
the customary allowance for loss. 

No conclusion can be drawn from comparisons of consumption per head 
in groups of different compositions with regard to se.v and age, because the 
“heads” are not equal. To make such comparisons valid use is made of a 
statistical dewce. Each adult man is reckoned as a “consumption unit”. 
Each woman or child is reckoned as one “consumption unit” multiplied by 
a factor. This unit is often spoken of as an “adult man” and the consump- 
tion is reported as so many calories per “adult man”; to avoid confusion it 
is much better to use the term “consumption unit”. The factors, most of 
w’hich are less than i, are called family coefficients. According to the scale 
of coefficients that has been used most widely in Britain (Catlicart and 
Murray, 1931), a child of five years is reckoned as 0.5 of a unit and a w'oman 
as 0.83 of a unit. A family of a man, wife, and three children, aged eleven, 
nine and five years, would be equivalent to (i-)-o.83-[-o.9-}-o.7-}-o.5) or 
3.93 units. If the family consumes 12,183 calories per day, its consumption 
per unit is 12,183 divided by 3.93 or 3,100, w’hereas its consumption per 
head is 2,437 calories. 

This scale can be used for calories only; for e.\ample, children need more 
calcium than adults. It would be possible to use a scale of coefficients for 
each nutrient, but the method now most commonly used is to calculate the 
requirements of a family from tables of requirements, such as those of the 
National Research Council of the U.S.A., and to express the total intake of 
a family or a population as a percentage of its requirements. Thus the family 
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TABLE I 


(I) 

Significance 

Comment 

Follicular keratosia or 
foUiculosis 

Deficiency of vitavnirt A 

Similar changes caused by defidency 
of vitamin C. 

Night blindness 

Defidency of vitamin A 

Night blindness noticeable only in 
extreme deficiency. 

Impairment of dark 
adaptation 

Deficiency of vitamin A 

Estimates unsatisfactory unless final 
rod threshold measured. Possibly 
other factors contribute to im- 
pairment. 

Cheilosis and angular 
stomatitis 

Defidency of riboflavine 

May be due to deficiency of other 
members of B group. 

Comeal vasculariza- 
tion 

j Deficiency of riboflavine 

Not evidence of riboflavine de- 
fidency unless loops of capillaries 
invade cornea. 

Gingivitis 

Defidencj' of -vitamin C 

In most cases not related to supply 
of vitamin C. 

Rickets ! 

(a) Clinical 

(b) Radiological 

(c) Alkaline phos- 

phatase in 1 

plasma 

Deficiency of vitamin D 

j 

Signs on which diagnosis is based 
should be recorded. 

Radiologists may disagree consider- 
ably among themselves. 

Range in milder degrees of rickets 
overlaps normal range. Concen- 
tration expressed in Bodansky 
units is about i of those in King- 
Armstrong units. 

Haimoglobin concen- 
tration 

Defidency of iron j 

Large subjective errors frequent in 
estimations by methods com- 
monly used. 

Serum protein 

Defidency of protein 

May be normal on lo-w protein diet 
and vary inversely -tvith the 
protein in the diet. 

Concentration of vita- 
nun A in plasma 

i 

Index of stores of vitamin 
A 

Not significant unless under 40 I.U. 
per 100 c.cm. Probably affected 
by other factors besides the supply 
of vitamin A. 

Concentration of caro- 
tene in plasma 

Index of stores of carotene 

Varies rapidly w-ith intake of caro- 
tene. 

Concentration of as- 
corbic acid in plas- 
ma 

Index of recent intake of 
vitamin C 

Responds in a fe-w days to changes 
in diet. Values of over 3 mgm. per 
100 c.cm. show diet is adequate. 

Concentration of as- 
corbic acid in -white 
cell layer of blood 

Index of stores of vitamin 
C 

Values below 20 mgm. indicate that 
stores are adequate. 

Ascorbic arid satura- 
tion test 

Index of stores of vitamin 
C 

The best test but cannot be made on 
large numbers. 








































l8 THE PRACTITIONER 

It should be realized that the “adult man” of food surveys is a statistical 
fiction. Bicknell (1947) states that “the average calorific intake of the un- 
employed in Newcastle-on-Tyne in 1933, during the dreadful years of 
unemployment, was 2,837 for men, and for women 2,355”, and compares 
this amount with his estimate of the amount that a “normal consumer” 
can now get. But the Newcastle survey (no date), which was actually made 
in 1934, did not measure the amount eaten by any individual man or men, 
employed or unemployed; the consumption per consumption unit or 
“adult man” not per man was calculated from surveys of the food consumed 
by groups of families taken as a whole. 


ASSESSMENT OF THE STATE OF NUTRITION 
Clinical assessment . — Subjects may be classified on the basis of their general 
appearance into categories — for example, (A) excellent, (B) good, (C) in- 
ferior and (D) bad. The results of these classifications, based on subjective 
impressions, are most unsatisfactory. The standards of different observers 
may be very different and if an observer examines a group of children on 
two occasions his two classifications may differ considerably. 

Heights and weights . — Schoolchildren are commonly weighed and 
measured as a routine. These measurements are one of the best indices, as 
the results should be independent of the observer and can be expressed in 
figures which should have the same meaning all the world over. Un- 
fortunately children are weighed in varying amounts of clothes. No con- 
clusions can be drawn from comparisons between, weights of two groups 
unless it is known how much clothing the children wore; but quite often 
the amounts are not specified. 

Specific evideyice . — Investigators may look for specific evidence of the 
state of nutrition in respect of certain nutrients (table I). Evidence of this 
kind is of two types: (i) Evidence of the effects of lack of certain nutrients 
on the structure or functions of the body, (ii) Estimates of the subjects’ 
stocks of certain vitamins. 

The recognition of signs of type (i) is far less a matter of the personality 
and mood of the observer than is the general clinical assessment of the state 
of nutrition; for the investigator has to decide whether something that can 
be defined is or is not present. But it appears that these signs, particularly 
follicular keratosis (Stannus, i 94 S)» ^re not as specific as had been supposed. 
It is questionable whether the level of haemoglobin varies with the amount 
of iron in the diet, when this lies within physiological limits. 

The results of laboratory tests can be e.xpressed in figures which, like 
measurements of heights and weights, should mean the same all the world 
over. Unfortunately they do not. The concentrations of haemoglobin in the 
blood are commonly expressed as per cent, of some arbitrary normal and 
these normals may differ by as much as 20 per cent. Many estimations of 
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The original lustorical concept of \ntamins has undergone a broadening and 
deepening with time. The broadening is in part expressed by the extended 
list of substances that are to-day placed in the category, even though the 
simplicity of the original definition has perforce long since had to be 
abandoned. Indeed it has now become impossible even to attempt to define 
vitamins as a class, for there is no single characteristic, physiological or 
chemical, that they all share in common. Even the property of essentiality 
can only be assigned to them in terms of a description that is as full of 
sa^^ng clauses as a good cake is of currants. The bo%Tne and most other 
mammalian species, with the exception of man, monkey and guinea-pig, and 
all birds, so far as we know, require no ascorbic acid, yet if ever a substance 
had a claim on historical and therapeutic grounds to be put into the vitamin 
category, surely it is vitamin C. The rat and the mouse normally require 
no nicotinic acid, although there are circumstances in which it is possible to 
make them exhibit simiptoms of its deficiency. It is philosophically sound to 
regard the term “vitamins” as indicative rather of a manner of investigation 
in a particular period of the history of medical science than as a class of 
substances, in the sense in which we speak even of so diverse a group as 
the alkaloids or the glycosides. The nearest analogy is perhaps the hormones, 
which range in complexity from relatively simple bases, such as adrenaline, 
through more complex steroids to the proteins of the anterior pituitary 
factor or factors. But at least the hormones can be defined in terms of a 
similar physiological pathway, wEereas such a connective link is denied to 
the “family” of vitamins. 

The concept of vitamins has deepened in so far as the last two decades 
have immensely e.xtended imderstanding about the part some of them play 
in cellular metabolism. Although this may not have any very direct bearing 
on the therapeutics of vitamins and their preventive use against deficiency' 
diseases, all new biochemical and physiological knowledge is at least of this 
importance to the physician, that it helps to fill in the details of man’s normal 
and patholo^cal make-up, with a concomitant increase of understanding 
about the etiologj' of disease and the factors making for health. 

ASCORBIC ACID 

It is a curious fact that the vitamin first to be isolated pure, to have its con- 
stitution established and to be synthesized, that is, ascorbic acid, is still one 
about which w'e have no knowledge of its biochemical function. It is some- 
times stated, but without any experimental justification, that the part played 
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serum protein by the Kjeldahl method have been most inaccurate; estima- 
tions by other methods, standardized by the Kjeldahl method, have been 
equally inaccurate. Estimations made by the copper sulphate method using 
the formula recommended by Phillips et al. (1945) are about 6 per cent, 
lower than those given by accurate Kjeldahl estimation. 
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dose quantitative study of the relationship between protein and calorie 
requirements of emaciated or standing human subjects, may find illumination 
in so apparently remote a place as the inner fastnesses of biochemical 
laboratories where these complex and subtle enzyme systems are being 
studied. 

It has also recently been shorni \vith considerable probability that the 
more newly discovered substance, biotin, has functions connected with 
enzj'me sj'stems, and other work indicates a role for pantothenic acid in the 
acetylation reactions of cells. It may, perhaps, be pointed out here that the 
tw’o substances last mentioned, as well zs folic acid, are to be counted among 
those \itamins the unmasking of which took place during the war years. 
As was only to be expected, much of the important work involved was 
carried out in the United States, but it may legitimately be claimed that 
British biochemists and nutritionists, even under the stress of war-time 
conditions, have played a considerable part in the developments. The three 
compounds in question all form part of that hotch-potch commonly called 
“the vitamin complex”: each has had its constitution precisely deter- 
mined, each has been synthesized and each has been prepared on a manu- 
facturing scale, or can be when the demand warrants it. Biotin deficiency can 
certainly be produced, and may possibly occur spontaneously, in human 
subjects, although knowledge of its phj'siology and pathology has been 
mainly derived from studies on rats and chickens. 

There is no need to write here of the dramatic results obtained with 
folic acid when this is used in the treatment of pernicious ansmia and other 
blood dyscrasias, provided the warning be added that, at any rate so far, 
it has not been found capable of dealing with the neurological complications 
of Addisonian anemia. The importance of folic acid to those concerned with 
the etiolog)' of this disease hes, paradoxically enough, in the fact that it is 
certainly not identical with the anti-ansmic factor of liver, so that any 
explanation of the haematological abnormalities present must be able to 
account for both the similar and the different effects of folic acid, a very 
unusual form of dipeptide, of its “conjugates” which are glutamic acid 
polypeptides of folic acid, and the anti-anaemic factor itself, which has 
entirely different structure and is active at very much lower doses. 

Oi pantothenic acid in human metabolism nothing is known, except for 
the interesting suggestion, coming from the medical officer at a prisoner-of- 
war camp, that its deficiency may be the cause of the burning foot syndrome 
frequently seen in these camps. This work awaits confirmation and extension. 

Among the other members of the afore-mentioned “vitamin Bg complex” 
are several of which it can legitimately be said that they are almost certainly 
^sential to man because of their widespread and almost universal occurrence 
in the cells of plants and animals of innumerable species and of various 
degrees of complexity or integration. Included in these can be reckoned 
choline probably the bodily precursor of acetylcholine — ^inositol, a hexa- 
* hydric alcohol, and para-aminobenzoic acid, which is almost certainly closely 
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by this substance in the cell is associated with the fact that it is an oxidation- 
reduction catalyst. It is well known that ascorbic acid can be oxidized under 
appropriately mild conditions to, and appears in both vegetable and animal 
cells as, dehydroascorbic acid, a substance having the same antiscorbutic 
activity as vitamin C and capable of reversible reduction to its parent sub- 
stance. Such a system looks as if it might take part in the transport 
of hydrogen during the oxidative breakdown of carbohydrate or other 
metabolites. Yet there is not a scrap of experimental evidence to show that 
ascorbic acid acts thus. Any statements to that effect found in the literature 
or in “medical” propaganda must be regarded as an expression of opinion 
and not as a condensed statement of verified fact. 

THE VITAMIN B COMPLEX 

It has long been kno\vn that certain water-soluble vitamins, sometimes 
associated with the phosphate radicle and sometimes without it, often com- 
bined also ■with adenine and ribose to form nucleotides, are attached loosely 
to certain highly specific proteins (the apo-enzjunes) to form the whole 
catalytic system (holo-eriizyme) of which they constitute an essential part 
(the co-enzyme). The function of vitamin Sj (aneurine in this countrj', 
thiamin in the United States) in the form of its pyrophosphate, to act as 
co-enzyme for the system that catalyses the breakdo^vn of pyiarvic and lactic 
acids during the later stages of glucose degradation in the animal or vegetable 
cell, is now so well known that its demonstration is already regarded as a 
piece of classical biochemistry. Hardly more recent is the understanding of 
the parts played by certain members of the vitamin complex, specifically 
ribofla'vine and nicotinic acid, as prosthetic groups or co-enzymes for other 
systems necessary to those chain-like processes of energy^ liberation wdthin 
the cell that are, perhaps, the most characteristic reactions of living matter. 
It has been said that the essence of life is the burning of carbohydrate so 
slowly as to result in maximum liberation of energy^ and minimum thermal 
damage to the tissue involved. In this process, tire enzymes, including 
those of which the co-enzymes contain vitamins in their molecules, play 
an essential part. 

Further work has increased the number of ^dtamins of which it can now' be 
said with certainty that at least one of their roles is connected with enzyme 
acti'vity. It is fairly recently that vitamin (formerly called “adermin”) has 
been found to consist of three different closely related substances, pyri- 
doxine (the first to be identified), pyridoxal, and pyridoxamine. It has now 
been shown that the aldehyde form, pyridoxal, as its phosphate, is the 
co-enzyme in systems involved in certain stages of the breakdown of 
amino-acids, specifically transamination and decarboxylation. The former 
is a bridge between protein and carbohydrate metabolism, for an amino-acid 
after transamination becomes a keto-acid and can then take its place amongst 
the metabolites involved in carbohydrate breakdovra. It is not unlikely that 
some of the w'ork carried out in Western Europe after \T;-Day, invohdng 
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close quantitative study of the relationship betv'een protein and calorie 
requirements of emaciated or starving human subjects, may find illumination 
in so apparently remote a place as the iimer fastnesses of biochemical 
laboratories where these complex and subtle enzyme systems are being 
studied. 

It has also recently been shoum wth considerable probability that the 
more newly discovered substance, biotin, has functions coimected with 
enzjTne s3"stems, and other work indicates a role for pantothenic acid in the 
acetylation reactions of cells. It may, perhaps, be pointed out here that the 
two substances last mentioned, as well zs folic acid, are to be counted among 
those vitamins the unmasking of w'hich took place during the w'ar years. 
As was only to be expected, much of the important work involved w'as 
carried out in the United States, but it may legitimately be claimed that 
British biochemists and nutritionists, even under the stress of w'ar-time 
conditions, have plajxd a considerable part in the developments. The three 
compounds in question all form part of that hotch-potch commonly called 
“the vit amin complex”: each has had its constitution precisely deter- 
mined, each has been synthesized and each has been prepared on a manu- 
facturing scale, or can be when the demand w’arrants it. Biotin deficiency can 
certainly be produced, and may possibly occur spontaneously, in hiunan 
subjects, although knowledge of its phj'siology and pathology has been 
mainly derived from studies on rats and chickens. 

There is no need to write here of the dramatic results obtained with 
folic acid w'hen this is used in the treatment of pernicious anaemia and other 
blood dyscrasias, provided the w’aming be added that, at any rate so far, 
it has not been found capable of dealing with the neurological complications 
of Addisonian anaemia. The importance of folic acid to those concerned with 
the etiology of this disease lies, paradoxically enough, in the fact that it is 
certainly not identical with the anti-anaemic factor of liver, so that any 
explanation of the haematological abnormalities present must be able to 
account for both the similar and the different effects of folic acid, a very 
unusual form of dipeptide, of its “conjugates” wWch are glutamic acid 
polypeptides of folic acid, and the anti-anaemic factor itself, which has 
entirely different structure and is active at very much lower doses. 

Of pantothenic acid in human metabolism nothing is known, e.\'cept for 
the interesting suggestion, coming from the medical officer at a prisoner-of- 
war camp, that its deficiency may be the cause of the burning foot syndrome 
frequently seen in these camps. This w'ork aw'aits confirmation and extension. 

Among the other members of the afore-mentioned “vitamin Bj complex” 
are several of which it can legitimately be said that they are almost certainly 
^ential to man because of their widespread and almost universal occurrence 
in the cells of plants and animals of iimumerable species and of various 
degrees of complexity or integration. Included in these can be reckoned 
choline — ^probably the bodily precursor of acetylcholine — inositol, a hexa- 
* hydric alcohol, and parn-aminobenzoic acid, which is almost certainly closely 
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involved in those stages of bacterial metabolism that are disturbed or ter- 
minated in the presence of sulphonamides. 

VITAMIN SYMBIOSIS 

The last observation may serve as a convenient link with another aspect of 
vitamins that has assumed rapidly increasing importance, at any rate to the 
laboratory worker, and so, indirectly and ultimately, to the practising 
physician, during the last few years. It has happened more than once that 
the study of bacterial metabolism has given vital clues in the field of human 
nutrition. The discovery of biotin, one of Wildier’s original “bios” com- 
ponents, arose from investigations into the factors necessary for yeast 
growth. It only gradually became evident that it was identical with the 
substance capable of combating egg-white poisoning which had been pro- 
duced in rats by workers in an entirely different field of study. The explana- 
tion involved by the discovery of the curious protein, avidin, present in 
raw egg-white and destroyed by cooking, which could “bind” and im- 
mobilize biotin, led to a search for other “anti-vitamins”, and this field of 
investigation is still being actively tilled. It is necessary, apparently, to 
distinguish between three types of anti-vitamin action: first, there may be 
temporary or permanent immobilization of a vitamin, as in the avidin- 
biotin instance; secondly, there are certain enzymes directly destructive of 
particular vitamins, a case in point being the vitamin Bj-destroying substance 
“thiaminase” in certain fresh water fish, which irreversibly inactivates 
aneurine much as penicillinase destroys penieillin; thirdly, there are more 
physiological antagonists which work by jumping the claims of vitamins in 
intracellular enzyme systems, although they are chemically unable to 
indulge in any productive operations on the territory so acquired ! 

Not only have considerations of this kind and a vast amount of intricate 
and fascinating experimental work been derived quite unexpectedly from 
work in the field of bacterial metabolism, but there have been two separate 
developments, distinct from each other, both of very great practical 
importance. The first of these involves the use of bacteria as reagents for the 
quantitative measurement of certain vitamins. The study of bacterial meta- 
bolism, in particular attempts to devise suitable wholly synthetic media for 
the growth of micro-organisms, has led to detailed knowledge of the nutrient 
requirements, at any rate of some. 

By inoculating with a suitable organism a medium complete in everything except 
one vitamin nutrient, and then adding graded quantities of the missing vitamin to 
different inocula, a graded response in bacterial growth pan be obtained and this 
may be measured by turbidometric or other procedures, including straightforward 
titration of the acid formed if the organism belongs to the Lactobacillus or other 
suitable group. 

The use of this analytical technique has made it possible to investigate 
not only a wide range of substances, but, what is becoming to the nutritionist 
increasingly important, a wide range of samples of ostensibly the same food 
for their contents of certain vitamins about whose range of concentrations x 
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knowledge has hitherto been almost non-existent. It may confidently be 
forecast that tables of food analyses will soon begin to show the results of the 
extensive microbiological assays being carried out in various parts of the 
world. 

The same procedure is applicable to the determination of most, if not all, of the 
nutritionally essential amino-acids, after their liberation from proteins by suitable 
methods of hydrolysis. By that same token, tables of food composition in future 
should be able to give more and more information about the amino-acid composition 
of foods, instead of about a hypothetical “protein content”, which is merely the 
result of multiplying a “Kjeld^l nitrogen” figure by an empirical factor. 

) In the course of studying bacterial metabolism it has become abundantly 
clear that there is an enormous range of difference bettveen the nutritional 
requirements of different micro-organisms. 

Some are extremely exacting and can only be grown on media so complex that it 
has not in point of fact been possible to compound them entirely out of known 
chemical substances. Others can be grown on relatively simple mixtures of pure 
carbohydrate and salts, sometimes with the addition of one or two of tlie known 
vitamins in pure form. Organisms of the latter group are found in many instances to 
have supplied their metabolite liquid with considerable quantities of vitamins not 
originally present in it. These substances must clearly have been synthesized by the 
organism. 

The question immediately arises, do such syntheses take place in vivo 
as well as in vitro? To this to-day the answer is unequivocally “Yes”, 

It has been shown not only in experimental animals, and particularly in 
the rat and the mouse, but also in human volunteers, that aneurine, nico- 
tinic acid and riboflavine at least, and almost certainly other water-soluble 
vitamins, as well as vitamin K, are synthesized by the normal flora of the 
intestinal tract in quantities that make a significant contribution to daily 
intake. Sterilization of the gut by means of one or other of the less soluble 
sulphonamides may lead to a rapid fall in, and even to complete cessation of 
excretion of one or more of these vitamins. It is clear that the lower intestine 
of non-ruminants plays a part analogous with that of the bovine rumen. 
For years the cow has been envied for her ability to make use of cellulose 
and other carbohydrate foods unavailable to man. It is now known that the 
credit should lie w'ith the vegetable rather than the animal kingdom and that 
the micro-flora (and possibly also the micro-fauna) of the cow’s alimentary 
tract are the effective agents, and not the host organism. In a similar way 
it must be recognized that man’s alimentary allotment can supplement the 
produce of his kitchen garden. 

Therapeutic implications . — ^There is no space here to follow in detail the 
many interesting inferences that may be made from our present clear proof 
of this latest example of symbiosis. Amongst them may be mentioned the 
fact that withdrawing one vitamin from an animal’s diet may cause mani- 
festations of the deficiency of a different vitamin. This can be explained on 
the basis of the essentiality of the first vitamin to some group of alimentary 
rmcro-organisms that were supplying the host with its requirements of the 
second. The concept has also helped to throw light on the great pellagra 
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paradox, that is, to explain how foods of apparently identical nicotinic acid 
content could be widely different in their pellagragenic activity. Apart from 
the possible presence of certain anti-nicotinic acid substances — and there can 
be no doubt whatever about the specificity of pure synthetic nicotinic acid 
in dealing with the major pathological lesions of pellagra — it would appear 
that the micro-flora producing significant quantities of nicotinic acid in the 
human gut are somewhat selective. Give them the right diet and they mil do 
their supplementing job; without it they strike and nicotinic acid deficiency 
results. Furthermore, there is now no doubt as to an intimate connexion — 
at any rate for certain species of laboratory animals — beUveen tryptophane 
and nicotinic acid requirements, the amino-acid and the vitamin being to 
some degree and in certain circumstances interchangeable. This may also be 
still another relationship involving the intervention of the alimentary micro- 
flora or indicating an association of the two compounds in their inter- 
mediary metabolism. To complicate matters further, it now appears that the 
conversion of trj'ptophane to nicotinic acid (or amide) is affected by the 
amount of vitamin Bj (pyridoxine) available to the animal. Again, it is not 
yet clear to what extent these relationships apply to man and therefore 
whether tryptophane or pyridoxine deficiencies play any part in the etiology 
of human pellagra. 

The interaction of different vitamins may often be of a more direct kind 
than this. It is now accepted in the treatment of deficiency diseases, especially 
those occurring among the poorer populations in tropical or semi-tropical 
countries, that administration of a single pure vitamin for the treatment of a 
specific condition, such as beri-beri or pellagra, is fraught with the danger of 
“unmasking” some other latent vitamin deficiency and precipitating an acute 
manifestation of their symptoms. For this reason a condition of angular 
stomatitis and cheilosis, recognized as due to riboflavine deficiency, and 
perhaps confirmed by slit-lamp examination of the eye, should not be 
treated with high therapeutic doses of riboflavine unless attention is at the 
same time given to raising the intake of all other kno%vn and unknoum 
essential dietary factors by close attention to generally improved nutrition, 
including supplementation with foods like yeast and liver. These considera- 
tions, suitably modified, may well play their part in a reform of hospital diets 
apparently very much overdue in some places. 

OTHER NOTABLE ADVANCES 

4 . 

There remains but little space in which to mention briefly certain other 
notable advances of the last decade. It would be quite unjustified not to 
refer to the publication in January, 1943. by the National Research Council 
(U.S.A.) of their “Recommended Dietary Allowances”, which, despite 
everything that may have been said by way of criticism and amendment, 
have, especially with the new amendments included in the revised 1945 
edition, been increasingly adopted all over the world as targets for optimal 
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nutrition. True there has been much misunderstanding, most of it uninten- 
tional, but some of it, one cannot help feeling, a little disingenuous, of the 
purposes for which these allowances were drawn up and the considerations 
that led to the published figures, and all too frequently they are described 
as “requirements”, which they were never intended to be. One ventures to 
hope that F.A.O. or W.H.O. will soon publish an equally authoritative set 
of recommendations that may be available in every country in the world, 
without the need to write for a copy to Washington and to ask an American 
friend to pay for itl 

The laboratorj' synthesis of vitamin A, recently carried out unequivocally 
by tw’o Dutch industrial chemists, should be regarded as one of the major 
academic achievements in the field of wtamin s3'nthesis. It must, however, 
be emphasized that this success does not necessarily herald the appearance 
of sjmthetic vitamin A on the market as the result of large-scale factory 
operations. With the history' of vitamin Bj synthesis in mind, how'ever, one 
hesitates to prophesy about such matters, and it is quite impossible to foretell 
w'hether shortage of raw material, poor yields or extreme “touchiness” of 
some of the chemical reactions involved may or may not prove permanent 
obstacles to commercial manufacture — in other w'ords, w'hether vitamin A 
w'ill, from this point of view, fall into the same class as aneurine or as 
penicillin. 

The use of high doses of artificial vitamin D (calciferol, vitamin D*) had, 
until recent years, been confined in this country to the treatment and main- 
tenance of parathyroprivea cases. Subjects have been kept in normal 
calcium-phosphorus balance for many years, with no impairment of W'ork- 
ing capacity, simply by taking at suitable and controlled inten'als the 
necessary high dose. High doses had also been used, both orally and by 
injection, in the “stosstherapie” of rickets. It was nevertheless with con- 
siderable scepticism that the w'orld of medical science first read the report 
that high doses of calciferol could be used in the treatment of lupus. A few 
lone voices have been ciy'ing for twenty years in the vitamin wilderness, 
asserting that the use of vitamins need not necessarily be confined to the 
prevention or treatment of deficiency diseases, and that substances of such 
high physiological activity as, for e.xample, vitamin D itself, or vitamin A, 
or, as might now be added, biotin, might well be expected in hyper-physio- 
logical doses to have a pharmacology of their owm — and possibly, as a 
consequence, a therapy of their own. But the conservative view expressed 
in the obiter of a nutritionist with w'orld-wide reputation that “the only use 
for ascorbic acid is for treating scurvy” had till then prevailed. It is going to 
be difficult for those who adopt this austere attitude to argue that lupus 
is a form of rickets. Once they admit that it is not, it would seem that the 
whole of their case disappears and that the possibility of a widelj' extended 
therapeutic use for the various vitamins now' available m pure form must 
again be seriously considered both by laboratory worker and by practising 
^ physician. 
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paradox, that is, to explain how foods of apparently identical nicotinic acid 
content could be widely different in their pellagragenic activity. Apart from 
the possible presence of certain anti-nicotinic acid substances — and there can 
be no doubt whatever about the specificity of pure synthetic nicotinic acid 
in dealing with the major pathological lesions of pellagra — ^it would appear 
that the micro-flora producing significant quantities of nicotinic acid in the 
human gut are somewhat selective. Give them the right diet and they will do 
their supplementing job; without it they strike and nicotinic acid deficienc)' 
results. Furthermore, there is now no doubt as to an intimate connexion — 
at any rate for certain species of laboratory animals — between tiy'ptophane 
and nicotinic acid requirements, the amino-acid and the vitamin being to 
some degree and in certain circumstances interchangeable. This may also be 
still another relationship involving the intervention of the alimentary micro- 
flora or indicating an association of the two compounds in their inter- 
mediary metabolism. To complicate matters further, it now appears that the 
conversion of trj'ptophane to nicotinic acid (or amide) is affected by the 
amount of vitamin Bg (pyridoxine) available to the animal. Again, it is not 
yet clear to what extent these relationships apply to man and therefore 
whether tryptophane or pyridoxine deficiencies play any part in the etiology 
of human pellagra. 

The interaction of different vitamins may often be of a more direct kind 
than this. It is now accepted in the treatment of deficiency diseases, especially 
those occurring among the poorer populations in tropical or semi-tropical 
countries, that administration of a single pure vitamin for the treatment of a 
specific condition, such as beri-beri or pellagra, is fraught with the danger of 
“unmasking” some other latent vitamin deficiency and precipitating an acute 
manifestation of their symptoms. For this reason a condition of angular 
stomatitis and cheilosis, recognized as due to riboflavine deficiency, and 
perhaps confirmed by slit-lamp examination of the eye, should not be 
treated with high therapeutic doses of riboflavine unless attention is at the 
same time given to raising the intake of all other known and unknown 
essential dietary factors by close attention to generally improved nutrition, 
including supplementation with foods like yeast and liver. These considera- 
tions, suitably modified, may well play their part in a reform of hospital diets 
apparently very much overdue in some places. 


OTHER NOTABLE ADVANCES 

t. 

There remains but little space in which to mention briefly certain other 
notable advances of the last decade. It would be quite unjustified not to 
refer to the publication in January, 1943, by the National Research Council 
(U.S.A.) of their “Recommended Dietary Allowances”, which, despite 
everything that may have been said by way of criticism and amendment, 
have, especially with the new amendments included in the revised 1945 
edition, been increasingly adopted all over the world as targets for optimal 
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women and children, the food consumed at home amounts to 2,100 to 2,300 
calories with 70 to 80 gm. protein, about half of which is of animal origin. 
The estimate does not include school meals and milk, canteen and restaurant 
meals and other supplies obtained out of the home. This means that when 
allowance is made for the smaller requirements of young children, the adult 
can get protein well in excess of the "optimal” requirement of i gm. per 
kgm. Pregnant and lactating women, thanks to the “green book”, can 
obtain additional milk, meat, eggs and cheese which take care of their 
special needs. In families where the children are adolescent, it may be 
difficult to provide protein commensurate with needs. Similarly, if it is 
argued that the preferential consumption of very high protein diets by 
athletes is of physiological significance, heavy workers may be receiving 
less protein than they require. But it must be stressed that additional pro- 
vision has been made for these doubtful categories and that they do not 
seem to be making full use of supplies available to them. 

THE NUTRITIVE VALUE OF PROTEINS 

It has been accepted for about forty years that the nutritive value of any 
protein depends upon its amino-acid composition, and that different proteins 
contain different proportions of the various amino-acids. Woolley (1945) 
has now shown that amino-acids are not the whole story, at least for rats and 
certain bacteria, in that a protein derivative of peptide-like structure — 
strepogenin — ^is also necessary for optimal gro\vth. It is too early to say 
what significance this finding has for man. 

Until recently there was a lull in amino-acid research, owing to difficulties 
of technique, but many attempts were made to allot “biological values” to 
different proteins on the basis of their ability to promote grouTh or maintain 
nitrogen equilibrium. Such work was usually carried out on animals with 
isolated pure proteins and had little relation to ordinary dietary habits. It had, 
however, some repercussions in medical thought, because out of the early 
animal experiments arose the custom of arbitrarily dividing proteins into 
first- and second-class varieties, loosely identified with animal and vegetable 
protein, respectively. Such a classification has little or no meaning in terms 
of the proteins of a mixed dietary. Kestner (1947) has demonstrated in rats 
that although the proteins of bread and potatoes separately have low 
biological values, when combined in a diet they promote growth as well as 
meat proteins. 

The amino-acids of different proteins in a mixed dietary have the power of 
supplementing each other, so that the nutritive value of a protein mixture is 
that of its combined amino-acid structure and is not limited by that of any 
one protein. Of the twenty-six natural amino-acids so far identified, ten are 
now kno^vn to be essential dietary constituents for the rat — arginine, 
histidine, lysine, tryptophane, phenylalanine, methionine, threonine, leucine, 
iroleucine and valine. Subsequent work indicates that this list is equally 
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Given a free choice of diet, the average man consumes about 12 per cent, of 
his calories in the form of protein. That is to say, a 3000 calorie diet tends 
to contain about go gm. protein, or a 4000 calorie diet about 120 gm. Most 
athletes in training prefer to consume a higher proportion of protein, 
especially from foods of animal origin. On the other hand, the diet of breast- 
fed babies provides only 8 per cent, of the calories as protein, although the 
infantile protein requirement is high relative to that of adults (Cuthbertson, 
1940, 1946). 

The determination of the minimum and the optimum protein requirement 
is a problem which has defied satisfactory solution, although a great deal of 
research has been carried out. Semi-starvation on a low-protein diet causes 
oedema in man and animals, but the appearance of oedema seems to be a 
complex phenomenon not associated with a constant threshold level of 
protein intake. CEdema can appear over a wide range of serum protein levels, 
including those which are considered to be within the limits of normality 
(Keys et al., 1946). The determination of the minimum protein requirement 
has therefore resolved itself into finding the lowest levels at which e.vcretion 
does not exceed intake. Such investigations have always given results much 
lower than the levels of intake usual in a “free-choice” dietarj’-, and it seems 
quite possible to carry on a normal healthy existence on a diet containing 
not more than 50 gm. of protein daily (Hegsted et al., 1946). 

No method of determining the optimal allowance of protein has been 
discovered, but most authorities agree that adults using a mixed diet of 
Western t3'^pe should consume about i gm. per kgm. body weight. Infants 
and young children should receive about three times as much, and older 
children, adolescents and pregnant and nursing women about twice as much. 

Leitch (1942) has pointed out that the percentage of calories derived from 
protein in most common foodstuffs exceeds 12, thus: wheat flour, 13 per 
cent.; milk, 21; cheese, 28; potatoes, 10; dried peas and beans, 26; citrus 
fruits, 8 to 13; leafy vegetables, 13 to 35; bacon, 7; lean meat, 15; white fish, 
95; and eggs, 32 per cent. Fat and sugar contain no protein, and if the 
intake of these items is restricted, as it is under rationing, it is extremely 
difficult to devise a diet in which the proportion of calories derived from 
protein does not exceed 12 per cent. Therefore a diet of 2,400 calories almost 
inevitably contains more than 70 gm. protein. In fact, a normal consumer 
should not find undue difficulty in obtaining 2,500 calories with 100 gm. 
protein from his rations and points foods, together with available unrationed 
foods. It is reckoned that, per head of the population including men, 
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proteins, and particularly the sulphur-containing amino-acids methionine 
and cystine, may play an important part in preserving the normal function 
and structure of the liver. First, fatty liver resulting from choline deficiency 
can be prevented by feeding certain proteins or methionine. Cystine has an 
opposite effect, producing a further accumulation of fat in the livers of 
animals on a fatty diet. Prolonged fatty liver may be followed by portal 
cirrhosis. Secondly, methionine and qrstine have a protective effect against 
the hepatic lesions caused by certain poisons, such as chloroform. Thirdly, 
a number of workers have reported the occurrence of massive acute hepatic 
necrosis of the liver in animals on diets deficient in the sulphur-containing 
. amino-acids. Glynn (1947) has reviewed the evidence. 

Much of this animal tvork is obscure in detail, but the information so far 
available is of obvious clinical interest. A number of reports have appeared 
on the effect of methionine, amino-acid mixtures or high protein diets in 
human hepatic cirrhosis, toxic hepatic disease, and infective hepatitis. It is 
fair to conclude that a high-protein diet is soimd nutritional therapy in 
dealing with patients with liver disease. I have not been able to conclude 
that a case has yet been made out for treatment with isolated anuno-acids 
in addition, in any of the conditions so far studied. 

From the preventive aspect, there is some evidence that the habitual 
consumption of a generally poor and monotonous diet nith a low protein 
content is associated with a predisposition to liver disease. Although the 
incidence of infective hepatitis is not higher in undernourished com- 
munities, the case mortality is raised. Trowell (1946) considers liver disease 
to be one of the chief manifestations of malnutrition in East Africans. These 
people often have a large liver and develop hepatitis verj' easily; cirrhosis is 
very common, and primary liver carcinoma is the most common type of 
cancer in many parts of their country. 

PROTEIN DEPLETION IN DISEASE AND INJURY 

Cuthbertson (1946, 1947) has defined the following causes of protein 
depletion following moderate to severe injury; — (1) Loss of actual tissue; 
(2) loss of blood or exudate from the damaged area; (3) loss due to excessive 
breakdown of body protein and excretion of nitrogen; (4) loss due to 
infection, if that be superimposed; (5) disuse or reflex atrophy. 

Protein depletion, from one or more of the above causes, may follow 
fractures, bums, infarctions, surgical operations and various infections, 
with or Mthout fever. The losses may be very great. About 850 gm., or 
about 8 per cent, of the total body protein, may be lost in the ten days 
following a fracture of the leg, and more than twice this loss may follow a 
third degree bum involving 60 per cent, of the body surface. Howard el al. 
(1944a) found the average loss in cases of leg fracture to be 1,400 gm. of 
protein, which is equivalent to about 15 lb. of protein tissue. Similarly large 
losses occur in fevers, such as typhoid and malaria. 

'f The most important cause of protein loss in such cases is excessive break- 
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applicable to man, although the exact status of histidine is still in doubt. 

An amino-acid is “essential” in the diet if it cannot be synthesized in the 
body rapidly enough for normal gro\vth and function. The remaining “non-- 
essential” amino-acids are not necessarily completely dispensable, so far as 
the diet is concerned. It is known that cystine is essential to normal 
metabolism, but can be formed from methionine if adequate amounts of the 
latter are in the diet. Conversely, dietary cystine can “spare” methionine. 
A similar relationship holds between tyrosine and phenylalanine. 

The development of new chemical, physical and microbiological methods 
of estimating the amino-acids in foods means that before long it will be 
possible to make a fairly accurate analysis of the essential amino-acid content 
of any diet. Already Block and Mitchell (1946) and others have published 
tables from which tentative analyses can be made. We have practically no 
knowledge of human amino-acid requirements in quantitative terms, 
because no clear-cut deficiency s)miptoms have been identified, and it is 
extremely expensive to replace the protein in human diets with pure amino- 
acid mixtures. The best approach that can be made at present to estimating 
the nutritive value of a protein mi.xture is to compare its amino-acid structure 
with that of a protein which is known to permit optimal growth and function. 
Whole-egg protein is a suitable standard, and Block and Mitchell (1946) 
describe a method of calculating the comparative nutritive value of other 
proteins in terms of the amino-acid in greatest deficit relative to the content 
in whole-egg protein. This method is still in the research stage but promises 
well, and it may soon be possible for clinicians to calculate the amino-acid 
composition of the proteins of any given diet, and to compare their combined 
nutritive value with that of a chosen standard. In due course it should 
become possible to deal with each amino-acid separately in terms of need 
and intake, and then the determination of protein requirements will have 
been placed on a rational basis. Woolley’s work on the peptide strepogenin 
raises further intriguing possibilities and extensions. 

Meanwhile, a few facts are of clinical interest. A comparison of the chief 
animal and vegetable proteins shows that the latter usually have a lower 
content of lysine and methionine. In leafy vegetable and pulse proteins the 
relative lysine deficiency is slight. The relative methionine deficiency in 
unrefined cereals is not invariable; for example, human milk protein contains 
less methionine than does whole wheat protein. There is therefore no 
characteristic difference bet^veen the amino-acid content of animal and of 
vegetable proteins. Few vegetarian diets exclude milk and milk products, and 
the biological values of milk and of meat proteins are almost identical. The 
tendency to anemia associated with vegetarianism (Taylor and Chhuttani, 
1945; Marriott, 1945) has probably nothing to do with a difference between 
animal and vegetable proteins. 

PROTEIN AND LIVER DISEASE 

There is now a considerable amount of work on animals which shows that > 
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proteins, and particularly the sulphur-containing amino-acids methionine 
and cystine, may play an important part in preserving the normal function 
and structure of the liver. First, fatty liver resulting from choline deficiency 
can be prevented by feeding certain proteins or methionine. Cystine has an 
opposite effect, producing a further accumulation of fat in the livers of 
animals on a fatty diet. Prolonged fatty liver may be followed by portal 
cirrhosis. Secondly, methionine and cystine have a protective effect against 
the hepatic lesions caused by certain poisons, such as chloroform. Thirdly, 
a number of workers have reported the occurrence of massive acute hepatic 
necrosis of the liver in animus on diets deficient in the sulphur-containing 
amino-acids. Glynn (194.7) has reviewed the evidence. 

Much of this animal work is obscure in detail, but the information so far 
available is of obvious clinical interest. A number of reports have appeared 
on the effect of methionine, amino-acid mixtures or high protein diets in 
human hepatic cirrhosis, toxic hepatic disease, and infective hepatitis. It is 
fair to conclude that a high-protein diet is sound nutritional therapy in 
dealing with patients with liver disease. I have not been able to conclude 
that a case has yet been made out for treatment with isolated amino-acids 
in addition, in any of the conditions so far studied. 

From the preventive aspect, there is some evidence that the habitual 
consumption of a generally poor and monotonous diet with a low protein 
content is associated with a predisposition to liver disease. Although the 
incidence of infective hepatitis is not higher in undernourished com- 
munities, the case mortality is raised. Trowell (1946) considers liver disease 
to be one of the chief manifestations of malnutrition in East Africans. These 
people often have a large liver and develop hepatitis very easily; cirrhosis is 
very common, and primary liver carcinoma is the most common type of 
cancer in many parts of their country, 

PROTEIN DEPLETION IN DISEASE AND INJURY 
Cuthbertson (1946, 1947) has defined the following causes of protein 
depletion following moderate to severe injury; — (i) Loss of actual tissue; 
(2) loss of blood or exudate from the damaged area; (3) loss due to excessive 
breakdown of body protein and excretion of nitrogen; (4) loss due to 
infection, if that be superimposed; (5) disuse or reflex atrophy. 

Protein depletion, from one or more of the above causes, may follow 
fractures, bums, infarctions, surgical operations and various infections, 
with or without fever. The losses may be very great. About 850 gm., or 
about 8 per cent, of the total body protein, may be lost in the ten days 
following a fracture of the leg, and more than twice this loss may follow a 
third degree bum involving 60 per cent, of the body surface. How^ard et al. 
(1944a) found the average loss in cases of leg fracture to be 1,400 gm. of 
protein, which is eqmvalent to about 15 lb. of protein tissue. Similarly large 
losses occur in fevers, such as typhoid and malaria. 

^ The most important cause of protein loss in such cases is excessive break- 
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applicable to man, although the exact status of histidine is still in doubt. 

An amino-acid is “essential” in the diet if it cannot be synthesized in the 
body rapidly enough for normal growth and function. The remaining “non- 
essential” amino-acids are not necessarily completely dispensable, so far as 
the diet is concerned. It is known that cystine is essential to normal 
metabolism, but can be formed from methionine if adequate amounts of the 
latter are in the diet. Conversely, dietary cystine can “spare” methionine. 
A similar relationship holds between tyrosine and phenylalanine. 

The development of new chemical, physical and microbiological methods 
of estimating the amino-acids in foods means that before long it will be 
possible to make a fairly accurate analysis of the essential amino-acid content 
of any diet. Already Block and Mitchell (1946) and others have published 
tables from which tentative analyses can be made. We have practically no 
knowledge of human amino-acid requirements in quantitative terms, 
because no clear-cut deficiency symptoms have been identified, and it is 
extremely expensive to replace the protein in human diets with pure amino- 
acid mixtures. The best approach that can be made at present to estimating 
the nutritive value of a protein mixture is to compare its amino-acid structure 
with that of a protein which is known to permit optimal growth and function. 
Whole-egg protein is a suitable standard, and Block and Mitchell (1946) 
describe a method of calculating the comparative nutritive value of other 
proteins in terms of the amino-acid in greatest deficit relative to the content 
in whole-egg protein. This method is still in the research stage but promises 
well, and it may soon be possible for clinicians to calculate the amino-acid 
composition of the proteins of any given diet, and to compare their combined 
nutritive value with that of a chosen standard. In due course it should 
become possible to deal with each amino-acid separately in terms of need 
and intake, and then the determination of protein requirements will have 
been placed on a rational basis. Woolley’s work on the peptide strepogenin 
raises further intriguing possibilities and extensions. 

Meanwhile, a few facts are of clinical interest. A comparison of the chief 
animal and vegetable proteins shows that the latter usually have a lower 
content of lysine and methionine. In leafy vegetable and pulse proteins the 
relative lysine deficiency is slight. The relative methionine deficiency in 
unrefined cereals is not invariable; for example, human milk protein contains 
less methionine than does whole wheat protein. There is therefore no 
characteristic difference between the amino-acid content of animal and of 
vegetable proteins. Few vegetarian diets exclude milk and milk products, and 
the biological values of milk and of meat proteins are almost identical. The 
tendency to ansmia associated with vegetarianism (Taylor and Chhuttani, 
1945; Marriott, 1945) has probably nothing to do with a difference between 
animal and vegetable proteins. 

PROTEIN AND LIVER DISEASE 

There is now a considerable amount of work on animals which shows that 
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The following quantities provide roughly lo gm. of protein; — 


Beefsteak, stewed 

Corned beef 

Filleted fish . . . . 

Cheese 

Eggs 

Bread 


li ounces (43 gm.) 

ounces (43 gm.) 

2 ounces (57 gm.) 
ri ounces (43 gm.) 
eggs 

4 ounces (114 gm.) 


It is doubtful if one source of a protein is better than another unless from 
the point of \’iew of palatability. The aim should be a varied, ample and 
attractive diet. Patients eat food, and care nothing for protein. 

* Prescribing a diet is one thing, and making sure the patient eats it is 
another. The subject of hospital diets has been widely discussed in recent 
years and most authorities seem to agree that the food provided for patients 
usually suffers from most of the faults traditionally associated with in- 
stitutional cooking. In how many hospitals do patients not consider it the 
duty of friends and relatives to supplement the official diet with eggs, fruit, 
jam, and so on? And in how many is tempting the fickle appetite of an early 
convalescent patient dealt with by the medical staff as an important aspect 
of treatment? Where dietary surveys have been carried out in hospitals, the 
results are not reassuring. Lyall (1945) gives the following average daily 
intakes in three hospitals: — 



Calories 

Protein 

General Hospital 


65 gm. 

Maternity Hospital 

1.840 

66 gm. 

Hospital for chronic diseases 
Females 

1,940 

62 gm. 

Males 

2,150 

60 gm. 


Such figures are not atypical, and it is evident that patients on such diets 
receive little nutritional help towards convalescence. 
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down of body protein. This curious reaction to any major assault on the 
tissues has been much studied, both in man and in animals, but its essential 
nature remains in doubt. Cuthbertson (1946) suggested that it is a reflex 
designed to mobilize materials necessary for the healing process. The 
importance to a sick or injured wild animal of even a wasteful means of 
accelerating recovery is evident, and it is noteworthy that the catabolic 
reaction is absent when protein reserves have been depleted by previous 
poor feeding, or by bleeding or other forms of loss. Croft and Peters (1945), 
having shown that the negative nitrogen balance in burned rats could be 
greatly reduced by including i per cent, of methionine in the diet or by 
doubling the protein (casein) intake, made the interesting suggestion that 
the protein loss might be the result of a raid on the tissues for one key amino- 
acid. This experiment with methionine has been repeated by Peters but 
with a negative result. Preliminary experiments on men do not suggest that 
methionine helps to reduce the negative nitrogen balance following bums or 
trauma. Whatever its explanation, the nitrogen depletion of the body is 
general, and is not the result of local tissue destruction. Protein catabolism 
reaches a maximum about a week after injury or the height of a fever, then 
slowly declines for several weeks, and is succeeded by a phase of anabolism. 

It seems almost impossible to establish nitrogen equilibrium by forced 
feeding at the height of the catabolic phase. Forced feeding may be necessaiy 
to overcome the marked anorexia which is usual at this time, and there is no 
evidence that the infliction of tliis discomfort on an acutely ill patient is 
beneficial (Howard, 1944b). But a week or ten days after the injury the 
catabolic phase goes into decline, and its abolition can be greatly accelerated 
by giving a liberal high-protein diet. Replenishment of the depleted protein 
reserves can be expected to hasten convalescence by restoring lost weight 
and by improving the vitality of the tissues. Residual anorexia can usually 
be overcome by well-chosen and well-prepared food, and by administering 
it frequently in small amounts. 

In convalescence, the aim should be to attain a daily protein intake of not 
less than 100 gm., together with sufficient calories to ensure that protein is 
not expended unnecessarily to provide energy. The Canadian Army' 
investigators recommend a basic hospital diet of 2,700 calories with 100 gm. 
of protein, served as three meals a day (Stevenson and Bensley, 1947 )' 
When considerable weight has been lost, protein supplements should be 
prescribed, until the total intake reaches 3,200 to 3,800 calories, with 130 to 
170 gm. protein. Taylor (1944) recommends 2 to 3 gm. protein and 60 
calories per kgm. body weight. Supplements should be given between meals. 

Milk and skim milk powder mixtures form the most suitable basis for 
supplementary protein feeding. A drink based on half a pint of fresh milk and 
ounces of skim milk powder provides about 25 gm. protein and 240 
calories. Such drinks may be flavoured as desired, and may be diluted if 
they prove too rich. Other protein-rich foods may be useful for supplements. 
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infant by dra\vmg on stored reserves. The superior reproductive efRciency 
of social classes I and II is due to the fact that they have a higher standard 
of hygiene and education from birth; they have better food, more leisure, 
fresh air and sleep. During pregnancy they show more initiative in finding 
out what to do and what not to do and are more conscientious in carrying 
out the instructions of their medical attendant. 

LESSONS TO BE LEARNT FROM .ANIMAL EXPERIMENTS 

Although the results obtained by animal experiments cannot be applied to 
the human without caution, they nevertheless repay careful study. 

Wallace (1946) has shown that the diet in the last third of pregnancy is most im- 
portant. Working with sheep he showred that in a group fed badly during the first 
two-thirds of gestation and then fed on a good diet, the lambs were little inferior 
to those from sheep well fed during the whole pregnancy. By contrast, when the 
sheep were well fed during the first two-thirds of gestation and then badly fed up to 
term the lambs were small and weak. The greatest difference w'as seen in twin 
pregnancy. Thomson (unpublished data), working at the Rowett Institute, Aber- 
deen, reports a fcetal mortality of about 80 per cent, in twin lambs of sheep on a low 
plane of nutrition. Wallace found that when the sheep were fed throughout the 
pregnancy on a poor diet which caused them to lose 22 lb. (9.99 kgm.) in weight, 
the lambs weighed on the average 5.8 lb. (2.63 kgm.), whereas when the sheep were 
fed throughout on a good diet so that they gained over 60 lb. (27.24 kgm.), the 
birth weight of the Iamb was 11.3 lb. (3.13 kgm.). Such extremes of diet and weight 
gain and loss are unlikely in human reproduction. It w’ould be interesting in due 
course to know something of the reproductive efficiency of the “low plane” lambs. 

All the potentialities of development are already determined at fertiliza- 
tion by the genes, but the pattern of grotvth and differentiation is laid down 
and controlled by “organizer substances”. These are primary and secondary. 
The primary have absolute power to determine what a particular part of 
the dividing ovum shall become. The secondary organizers exercise a 
decisive effect on differentiation at a particular stage and later may perform 
an apparently quite different function in metabolism. 

In rats deprived of vitamin Bt (riboflavine) to just such an extent that breeding 
is stiU possible, ovulation, implantation, growth of the placenta and grotvth of 
the embryo will be normal up to the thirteenth day. If the diet is not supplemented 
by the thirteenth day the chondrification which begins on the 14th and 15th days 
and the laying down of membrane bone will be disorganised. The young rats are 
bora with cleft palates, short mandibles and short ribs which have not fused with 
the sternum. The sensitive period is only a day or two and the damage is irreparable. 
Similar deformities do occur in man but it is doubtful whether they can be correlated 
with dietary deficiencies. The deformities produced by the virus of rubella suggest 
interference with the organizer substances. Extreme deprivation of vitainin A in 
farm animals will give a high incidence of foetal deformity and death. 

Vitamin E deficiency in rats causes abortion and intra-uteiine death and 
characteristic pathological changes in the uterus, but from this it does not follow 
that vitamin E deficiency is a common cause of abortion in the human. Results of 
treatment with vitainin E in the human are disappointing. 

DIET REQUIREMENTS IN PREGNANCY AND LACTATION 

Pregnancy . — ^The same principles hold good for the pregnant woman as 
for the non-pregnant — a good mixed diet. It should include as much fruit 
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The successful outcome of a pregnancy depends upon a number of factors, 
such as the health and physique of the mother, the diet during pregnancy, 
age and parity, and the standard of medical and nursing care. When there 
is a high standard of living, the wastage of maternal and foetal life is low. 
In New Zealand about 45 out of every 1000 infants are either stillborn or 
die within the first month and the expectation of life is about 70 years. 
In Scotland, a country with much the same climate and inhabited by a 
people with much the same heredity, the reproductive wastage is about 65 
and the expectation of life about 60 years. England and Wales occupy a 
position somewhere between these two. 

It has been shown (Baird, 1947) that, other things being equal, the still- 
birth rate and neonatal mortality rate in social classes III, IV and V (the 
artisan and labouring classes) are two to three times as high as in social 
classes I and II (the professional, higher commercial and managerial 
sections of the community). This is due to the fact that the bigger the in- 
come the better the social circumstances and the better the health, physique 
and diet. It is possible that under ideal conditions the wastage of foetal life 
would be reduced to about 25 per 1000 births. It is difficult to say how far 
the expectation of life can be raised but there is little doubt that the amount 
of illness and disability could be greatly reduced. 

THE EFFECT OF PREVIOUS HEALTH ON REPRODUCTION 

It is not known how far the effect of malnutrition in the growing years will 
affect the ability to produce healthy children later. We know that many 
■women in Britain are stunted because of deficient diet in youth and it is 
possible that other tissues of the body besides the skeleton are affected, so 
that even if a good diet is taken during pregnancy it may not be used to 
the full. 

Baird (1945) has shoivn in Aberdeen that 26 per cent, of the expectant mothers 
attending the Maternity Hospital Clinic were under 5 feet i inch in height, and 
only 4 per cent, of private patients. In both groups the Caesarean section rate in 
women below 5 feet i inch was 10 per cent., and in those over 5 feet i inch, i per 
cent. The average difference in height betw'een the groups was 3 inches. Serious 
mechanical difficulty during labour was therefore found in the poorer sections of 
the community mostly among small women, suggesting malnutrition of the mother 
in the growing years as the cause of the difficulty. 

A patient Starting a pregnancy in a good state ofhealth and nutrition may be 
able to withstand malnutrition during the pregnancy and produce a healthy 
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It is difficult to be certain of the extent to which the composition of 
breast milk can be altered by diet. Possibly the fat and fatty acid composition 
of the fat can be altered. The amount of water-soluble vitamins B and C 
present in the milk depends upon current intake, for they are stored in only 
limited amounts in the body, but vitamins A and D may be stored in con- 
siderable quantities and therefore the amounts found in milk vary less with 
day-to-day differences in food. Approximately 500 c.cm. of milk are re- 
quired at I month, increasing to i litre at 5 months, when supplementation 
of the infant’s diet may begin. With average efficiency of milk production 
the mother’s requirements would be approximately 575 calories, rising to 
1,150 calories, and protein 20 gm. rising to 40 gm. daily. To this must be 
added her maintenance requirements, 2,100 calories and 50 gm. protein. 
This gives daily totals of between 2,700 and 3,200 calories and 70 to 90 gm. 
protein or more for a moderately active lactating woman. Few women are 
accustomed to eat a diet that would provide 3000 calories and unless they 
recognize the need and know how to provide themselves with a diet of the 
necessary energy value without undue bulk, serious competition for supplies 
may result. It seems possible that this is responsible for the frequent 
failure of lactation in w'omen doing industrial work and working-class women 
in general. The importance of a high intake of water must not be forgotten. 

Supplements . — It is seldom in this country that evidence of deficiencj' of 
a single vitamin or mineral is evident, e.g. goitre requiring iodine or osteo- 
malacia requiring vitamin D and calcium. Uncomplicated hypochromic 
anffimia may be cured by taking iron, but usually the diet is deficient in 
other respects and the best response will occur when there is an all-round 
improvement in the diet. In view of the difficulty in obtaining fruit and 
vegetables during most of the year, the orange juice and vitamins A and 
D capsules or cod-liver oil should be taken as issued at clinics. 


WEIGHT CHANGES IN PREGNANCY 

The weight gain varies within wide limits from nothing, or “a loss of 
tveight”, to over 40 lb. (18.16 kgm.). The expected gain due to the fcetus, 
placenta, amniotic fluid, growth of the uterus, mammEe, protein storage, in- 
crease in blood volume and extraceUular fluid gives a total of almost 30 
lb. (13.62 kgm.). The total includes an increase of 7 lb. (3.18 kgm.) of dry 
matter and 23 lb. (10.44 kgm.) of water of which 60 per cent, is free fluid. 
Since the dry matter increases may be regarded as indispensable and not 
likely to vary much, the great differences found in weight gain during 
pregnancy are possibly due to differences in the amount of %vater retained. 

It is found that the gain in weight during pregnancy is related to the 
appetite but there is no obvious relationship to the quality of the diet. The 
weight of the baby bears no constant relationship to the weight increase 
during pregnancy. At the same time more information is required about 
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and vegetables as can be procured, a pint of milk or more daily, all the meat 
ration with unrationed meat and fish in addition, eggs when possible, 
bread and potatoes. The pre-war diet was faulty because of the unlimited 
quantities of sugar and “white” bread. Since bread has always been the 
most important constituent of the diet, especially of the poor, its quality is 
most important. The superior nutritive qualities of the war-time loaf are 
now well recognized. The present ration of 8 oz. of sugar is quite adequate 
for health. The figures given in table i are those recommended by the 
United States National Research Council. The value of 2,500 calories is 
for sedentary women and represents an increase of 20 per cent, over the 
non-pregnant level. 


TABLE I 

RECOMMENDED DIETARY ALLOWANCES 
(United States National Research Council, 194s) 


(Amount per day) 



Cal- 
ories 1 

! 

Pro- 

tein 

gm. 

Cal- 

cium 

em- 

Iron 

gm. 

Vita- 

min 

A 

I.U. 

Thia- 

min 

Inj. 

Ribo- 

flavine 

Inj. 1 

Nico- 

tinic 

acid 

Inj. 

Ascor- 

bic 

acid 

Inj. 

Vita- 

min 

D 

I.U. 

Pregnancy 

(latter 

halQ 

2500 

8S 

I-S 

IS 

6000 

1.8 

1 

2*5 

■ 

18 

1 

200 

400 

800 

Lactation 

3000 

100 

2.0 

15 

8000 

2.0 

3-0 

20 

ISO 

600 

Soo 


These standards have been criticized as being unnecessarily high in 
respect of the B vitamins and vitamin C. It is difficult to say whether or 
not this is so, but they are attained by that fraction of the population which 
shows the best reproductive performance. 

McCance et al. (1938) showed that in poor districts where the amount of money 
spent on food was low, the diet of expectant mothers was deficient in protein 
(especially animal protein), calcium, phosphorus, iron and vitamin B,. With in- 
crease in the income there was increased consumption of milk, fruit, vegetables and 
meat, and decreased consumption of bread. The women were taller and less anaimic. 

Lactation . — If the food supply during lactation is restricted, there will 
be competition between the body and the mammary gland for the in- 
dividual constituents, and the available energy must be partitioned between 
maintenance needs, expenditure on work, and milk production. If the 
intake is insufficient one or more must suffer. The capacity to produce milk 
is genetically determined, but in animals, at least, restricted diet prevents 
inherited capacity being reached. One woman may produce twice as much 
milk as another when both are doing similar work and eating about the 
same amount of the same diet. The one giving the lower yield may put on 
weight or may utilize food less economically. 
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was high (Recht, 1946). The results are conflicting, and under severe war 
conditions it will always be difficult to know exactly how much food the 
expectant mother actually does receive. 

There is no justification for reducing diet during pregnancy in an attempt 
to produce a smaller baby, and so make labour easy. Harm may be done by 
undermining the mother’s strength and causing some deHtalization of the 
child. 

RELATION BETWEEN FCETAL MORTALITY AND POOR DIET 

Dietary surveys . — Concrete facts about the effect of diet in pregnancy in 
the human are difficult to obtain. One method is the questionnaire, which 
has the advantage that a fairly large number of women can be handled, 
but even with models and pictures of amounts of the various foodstuffs it 
obviously cannot be a very accurate method. Daily visits to the home by a 
trained ffietitian, invohdng weighing of all food used during the course of 
a week, is a more accurate method but is time-consuming, and requires 
much intelligent cooperation on the part of the patient. There is a danger 
also that the dietary habits may change temporarily during the course of 
the experiment as a result of the sur\'ey. 

Feeding experiments. — K good example of this method was that carried 
out in Toronto by Ebbs, Tisdale and Scott (1941). 

Here 380 women were studied and were divided into three groups: (a) those 
receiving a poor diet throughout pregnancy; (b) those ha\Tng a poor diet but 
supplemented for the purpose of the experiment; (c) those receiving a good diet 
throughout. These women were simply given advice to ensure their making the 
best use of the money spent on food, but they were given no supplements. Group 
(b) was given daily 30 ounces (850 c.cm.) of milk, one egg, one orange, one cap- 
sule containing 2000 I.U. of vitamin D, and once weekly 16 ounces (454. gm.) of 
canned tomato and half a pound of cheese (227 gm.), also dried wheat germ. Iron 
was also given. It was claimed that the incidence of stillbirth and premature labour 
was least in group (b) and the amount of illness in the babies in the first sis months 
of life was much less. The numbers were small, however, and the results cannot be 
regarded as conclusive. 

WAR EXPERIENCE IN BRITAIN 

One of the most striking changes in health statistics in Britain was the fall 
in the stillbirth rate. From 1928-38 there was no fall in the stillbirth rate, 
it fell from 40 to 38 in the ttvo years before the war, and from then up to 
1945 to 28. Similar changes occurred in Scotland. This fall affected all 
age-groups and parities except elderly multiparze. The evidence suggests 
that the fall was due in large measure to improvement in the quality of the 
diet of expectant mothers, i.e., more milk, national bread, more vitamins 
and an increased awareness of the importance of good nutrition during 
pregnancy. There was, of course, more purchasing power. With careful 
shopping, energy requirements can be met, although it may be difficult to 
get that surplus which gives abundant energy. On the average, before the 
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those cases in which little or no weight increase occurs during pregnancy 
This is more commonly found in elderly primiparae and may indicate som( 
failure of metabolism. Undue increase in weight is found in the toxasmiai 
of pregnancy, but whether the undue gain in weight predisposes to toxsini: 
or whether the undue increase in weight is simply water retention resulting 
from the toxaemia is not quite clear. 

In Germany in the 1914-18 war, the death rate from eclampsia fel 
markedly and this was said by some to be due to restriction of protein in 
the diet. The same is believed to have occurred in the recent war. Ex- 
perience suggests, however, that pre-eclamptic toxasmia is considerably less 
common among private patients, whose diet is much more rich in protein, 
than among the poor. Also the death rate from eclampsia in England and 
Wales fel! by 50 per cent, between 1939-44. One of the reasons for this is 
believed to be improved diet of the poorer section of the community, i.e., 
more milk, improved bread, the taldng of vitamins and the general in- 
creased awareness of the importance of a good dietary intake during preg- 
nancy. There is no clear evidence that it is helpful to withhold meat, eggs 
and milk in the treatment of pre-eclampsia. Restriction of salt and fluid 
intake have a beneficial effect when there is evidence of oedema. 

CONTROL OF BIRTH WEIGHT 

The capacity to grow and the final stature attainable are determined by 
genetic constitution. The capacity to grow may be modified in the first 
place by the size of the mother. 

This was demonstrated by Hammond’s (1938) experiment in the reciprocal 
crosses of Shire stallion with Shetland mare, and Shire mare with Shetland stallion. 
In each case the size of the foal was “normal” for the mother and in each case post- 
natal growth appeared to be a compromise between genetic urge to grow and the 
maternal milk supply. 

It is not known whether the control of foetal growth in utero is due to 
the supply of grov\th hormones or of nutrients, both of which might vary 
with the mother’s size. The physiological possibilities of controlling birth 
weight are restricted by the fact that within wide limits the foetus will be 
nourished at the expense of the mother. There is no evidence that in the 
human the birth weight bears any relationship to the size of the father, and 
predictions of difficult labour on this account have little substance. There 
is no close correlation between the weight gain of the mother during preg- 
nancy and the size of the infant. Some mothers with a veiy good appetite 
during the whole of pregnancy, and who put on a lot of weight, produce 
quite small infants. Reports of the results of privation in Europe during the 
war vary in relation to the degree of privation. In Holland during the 
months of greatest privation many infants were underweight though not 
premature, but the stillbirth rate was said not to be increased and lactation 
remarkably little interfered with. In Budapest during a period of near 
stan-ation, birth weights were much below normal and the stillbirth rate 



THE SCHOOL CHILD AND HIS DIET 

By R. E. smith, M.B., F.R.C.P. 

Medical Officer, Riigfy School. 

In 1945 I wrote an article in The Practitioner on “Diet and the School 
Child”. Little has occurred since then to alter the basal constituents of his 
diet ; if anything it is worse to-day if for no other reason than it is the same 
and therefore monotonously unvaried, and those responsible for its pre- 
sentation have lost pride in its service. If we wish to improve the diet we 
must survey the ways and means from the very widest angles: the inter- 
national, the historical, the scientific, the presentation, the production, and 
from the angle of those who have actually been undernourished. 

THE INTERNATIONAL OUTLOOK 

Professor Cruickshank in his book “Food and Nutrition” rightly draws 
attention to the gross malnutrition in India, China, Africa and, to a less 
extent, in South America. In the Orient the reliance on factory-milled 
rice and other cereals and the neglect of first-class protein lead to a 
prevalence of goitre, macrocytic anremia, epidemic dropsy, beri-beri, and 
amcebic dysentery. The mortality is notoriously high and 50 per cent, occurs 
in children under ten years of age, five times as high as in the West. China 
differs little from India. In China, even in the North where the egg con- 
sumption is greatest, the average per person does not exceed one a week. 
Africa fares just as badly, and in the Pacific States of South America there 
are serious deficiencies in protein, vitamins and minerals. These countries 
emphasize the pathetic truth that food is poorly distributed, and we should 
anticipate the reaction of the natives of these countries as they become 
educated to the realization of this truth. They will only part Avith food in 
exchange for something they want more. The late Wendell Wilkie said in 
his book “One World”: “It is also inescapably true that to raise the standard 
of living of any man any^vhere in the world is to raise the standard of living 
by some slight degree of every man everywhere in the world”. Therefore 
if we wish to raise our own standard of living we must start at home and 
hope that the repercussions will quickly raise that of others. 

THE SCHOOL FARM 

I have no hesitation in saying that the best fed in England are those who 
rely on their own energies. From mid-June to mid-September this year I 
visited some two dozen schools in England and America, and I came to the 
conclusion that the best fed schools were those which produced as much of 
their own food as they could. 

School farms vary as much as schools themselves. At one school everything 
you can think of was produced on the farm. They killed one bullock, and 
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war oae-third of the population had only from 50 to 70 per cent, of some of 
their requirements satisfied, one-third had just enough, and one-third had 
a diet with surpluses of from 10 to 30 per cent, whereas now all can just 
about cover their requirements. Sutherland (1946) has shown by multiple 
regression technique that the stillbirth rate is related, in the county 
boroughs, to the degree of unemployment and to the proportion of poorly 
paid workers, but not to overcrowding. Woolf (1947) has ilso demonstrated 
an association between the stillbirth rate and indices of econormc stringencj'. 

The importance of skilled antenatal care and obstetrical skill should not 
be neglected because they cannot be readily measured. The unusually low 
stillbirth rate in London may be due in large measure to a high standard of 
obstetrics. The fall in the number of stillbirths during the war 3'ears occurred 
mostly in the categories “prematurity” and “unexplained intra-uterine 
death”, causes more likely to be affected by improvement in the nutrition 
of the mother than by improvement in obstetric skill. 

SUMMARY 

A good mixed diet of meat, fish, eggs, milk, vegetables, and fruit trill supply 
all that is required for pregnancy. When the diet is deficient in quality or 
quantityr or both, there will be a high incidence of maternal ill-heaJth during 
pregnancy, including pre-eclamptic toxaemia, more premature labours, more 
stillbirths and more infants of poor vitality; there trill be less chance of 
lactation being sustained. These effects will be more etddent in primi- 
gravidae over thirty years of age and in ttvin pregnancy. 

It is difficult to say how much saving of foetal life would result if a first- 
class diet were given during pregnancy to a woman previously under- 
nourished. The war experience suggests that the effect would be marked. 
Even if the food were available, a great deal of education in food habits is 
necessary to bring this about. There is still much to be done to see that the 
women in the poorer sections of the community take the priority’^ foods and 
supplements available to them. Research on the physiology of human 
pregnancy is urgently needed since •we are still ignorant of all the factors 
involved in the production of strong and healthy infants. 
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of domestic staff. I am never tired of telling this true stoi^': — 

Appb’cants vrere being interviewed for the post of manager of an industrial 
canteen. One applicant surprised the selection committee by saying that if he under- 
took the job he made two conditions. After recovery from the initial shock, the 
Gommittee agreed to hear them, which were: first, that he should^ not be dismissed 
within a month, and secondly, that he was allowed to do away with the hot plates. 
He was appointed and the inevitable happened. At first the customers had to wait 
up to five to ten minutes for their meal and they complained, but the management 
stood firm. Quickly they began to appreciate that the food was fresh, m it was ready 
to be served immediately it was cooked and they did not mind waiting for a short 
while. The Medical Officer to this company told me that whenever possible he 
visited this satellite factory at dinner time as the food was the best he could get. 

Compare this with what happens in schools. I witnessed cabbage already 
cooked at 10.15 being put in tureens to be kept warm in hot plates 

until I o’clock. One cook in another school proudly told me that she only 
kept the meat hot for 10 minutes before it was served. On being asked how 
she did it she said that she cooked it the day before and w’amied it next day. 
Thousands of boys and girls must be receiving such food, the more 
especially as many school authorities have central kitchens from which they 
disperse food in heated containers. 

The remedy is a return to family life or an imitation of it. How delightful 
it was to go to a school of 80 and see about six masters each carving for his 
table. No second helpings in these days cuts do^vn the labour and service. 
Here is the solution. Every master should be able to carve hot and cold 
meat. The service of vegetables in most communities can be left to the 
individual, for one of the chief ideas behind the dirmer at school scheme is 
the teaching of manners, which includes unselfishness. “Return to family- 
life” is important. Where is there less waste of food than in a well-run 
family? If it takes a generation to inculcate a new idea then let us now start 
on the one that the educated mother can feed her own clnld. The State at 
the present time regards the parent as inefficient. It is true the mother 
receives family allowances, but the mother is not trusted to give her child 
the extra third of a pint of milk daily nor is she allowed rations for the mid- 
day meal at home. If the mother is entrusted with money, surely she can be 
entrusted with milk and the mid-day rations. 

THE SERVICE OF FOOD 

I return to this important subject to relate how magnificently it is sensed 
on board ship. We have been exhorted to serve vegetables as soon as they 
are ready, but outside private houses I have not found anybody catering for 
really large numbers do this except on board ship. There the potatoes are 
put in boiling wnter, some 20 minutes, and a second lot 10 minutes, before 
the meal is due and this allows those who have soup to have their potatoes 
straight from the pot. Potatoes are such an important source of calories 
that it may be forgotten that they also provide vitamin C. The Irish famine 
of a century ago was accompanied by a definite increase of scurvy. The 
amount ofvitaminC in potatoes is greatest in new, least in old potatoes with 
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one pig or two sheep once a week. Everything was used, e.g., all the offal, 
which has such a high nutritional value. Other schools, though they had a 
first-class herd of cows, did not kill to produce their own meat. Milk is still 
the sheet-anchor of the child’s diet and those farms which have their own 
herds can control the hygiene of their milk supply, whereas others cannot. 
Another school which owns a farm was able to produce enough eggs during 
the war so that every boy had three a week. This has been achieved by 
scientific breeding. No eggs are used for hatching which do not come from 
pullets which had produced 200 eggs in their first year. The young cockerels 
were sold at an early age but were sufficiently large for the table. Let me 
hasten to say that all this has been achieved without any infringement of the 
law. That same school has made grand profits on its farm, which has 
produced all the fresh vegetables needed. 

The .farm is to the school as the garden is to the parent. The garden 
can augment our supplies but, what is equally important, gives us variety. 
The farmer is traditionally a grumbler, so often is the gardener. Last year 
was one of drought, and tlie green vegetables such as brussels sprouts and 
cabbage failed, but on the credit side were the wonderful tomatoes which in 
October were still growing and ripening, and the scarlet runner bean crop 
still produced tender young beans. Most individuals on their allotted rations 
can keep sufficient hens to produce enough eggs to emulate that school 
which gave their boys three every week. 

THE EXAMPLE OF A PRISONER OF WAR CAMP 
In “The personal experiences as a prisoner of war, with special references 
to Dietetics”, Lieut.-Colonel J. H. Bolton, R.A.M.C. (1947), gives a good 
example of necessity being the mother of invention. He states that the 
“vegetable garden supplied limited calories but gave vitamins, minerals and 
variety in the form of fresh lettuce, carrots, cabbages, beans and many other 
vegetables”. Another dictum of Bolton’s is “other means of improving 
nutrition ‘depend upon organization”. He relates how communal cooking 
effected a great saving on both food and fuel and gave a greater scope for 
variety. This was never popular with “other ranks” who regarded a Red 
Cross parcel as their own property and resented “socialistic interference 
with private property”. 

THE ADVANTAGES AND DISADVANTAGES OF COMMUNAL 

COOKING 

On my tour of schools one of my subjects of detailed inquiry at every school 
was the service of food. Every school was pleased to show me their arrange- 
ments. Two statements seem to be accepted. First, that feeding in large 
numbers is economical, and secondly, that cold meat goes much further 
than hot. Having seen cooking for large numbers I am convinced that the 
serving of an appetizing meal to any number greater than one hundred is 
not within the capacity of most organizers with the present-day difficulties 
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nourishment or malnutrition which could not be attributed to past shortages. In 
districts which before the war had been subject to long periods of unemployment, 
many of the adults and adolescents, and particularly the women, showed that they 
had suffered severely, but only occasionally could evidence of a present deficiency 
be found. Such evidence as did ejdst occurred in single families or persons. Very old 
people living alone on a diet of tea and bread often show signs of incipient scurvy, 
whilst a careless, thriftless or ignorant housewife with no skill or interest in cooking 
will undernourish her family whatever her husband's earnings may be” (“On the 
State of the Public Health during Six Years of War,” 1946, H.M.S.O. p.119). 

Professor Sydenstricker’s time was not wasted because be showed many 
doctors and medical students here the deficiencies which he was accustomed 
to see in the “poor whites” of Georgia, and gave the average student an 
idea of vitamin B deficiencies so that he would be able to recogmze such 
deficiencies in the rare cases occurring in England. In the same Report it is 
related how vitamin supplements administered to several thousand children, 
and compared with a control series, had no demonstrable effect. All this 
went to prove that our diet, although monotonous, was not lacking in 
essentials. Another study along similar lines has been carried out by Miss 
Widdowson (1947), and hers is (Efferent in that she has studied the individual 
child as opposed to the mass. Perhaps her most important conclusion is 
summarized thus: — 

“The one outstanding fact, which has been brought out again and again by this 
investigation, is that similar individuals may differ enormously and unpredictably 
in their food habits. This applies with great force to the energy value of the diets, 
but it is equally true of the proximate principles, minerals and vitamins, and still 
more true of the foods themselves. These extraordinary departures from the average 
are compatible with normal physical development. These findings indicate that 
individual requirements must differ as much as individual intakes, and that an 
average intake, however valuable staristically, should never be used to assess an 
individual’s requirement”. 

Other historical facts are that educational authorities have refused to 
allow children to help with agriculture in school hours, and that some 
schools have discontinued to organize holiday camps since the tvar because 
they thought the danger was over. 

SUMMARY 

If nutrition is to be improved, the following principles should be adopted: — 

(1) Family life, or a recognizable imitation of it in schools, should be 
encouraged. 

(2) This applies in particular to service and the provision of variety. 

(3) Cooking should be regarded as an art and not as the mere chemico- 
physical preliminary to mastication. 

(4) Education in food values is desirable and the criterion of a good food 
should be judged by tvhether or not it is able to support life. By this token, 
milk, eggs and wholemeal bread are foods of high biological value. 

is) The preservation and hygiene of food stocks are important. 

(6) Last, but most important, is that the need for helping ourselves and 
not relying on others, even if we are being educated or are educators, is as 
important to-day as in war time. 
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a gradual diminution as time advances, but that is no reason why the little 
they contain should be destroyed by improper cooking. Old potatoes as 
well as new potatoes should be cooked in boiling water and not put in cold 
and brought to the boil. 

The service really depends upon individual efforts of the community. 
The idea that cold meat goes further than hot is purely imaginary from a 
nutritional viewpoint. That hot meat is more difficult to carve is admitted, 
but practice makes perfect. 

THE TIME OF MEALS 

It is only just over thirty years ago that any school had a “substantial 
dish” for high tea; before that all that was provided was a very plain tea 
and some schools have only provided supper within the last ten years. 
Anyone wishing to gather any idea of the advance in diet in residential 
schools has only to read the historical introduction to the Medical Research 
Council’s report “Epidemics in Schools” or Dr. Friend’s book “The 
Schoolboy and His Nutrition”, or the layman may knoiv about it from 
Charles Lamb’s essays. The ideal arrangement of time of meals must 
include adequate spacing. Breakfast at 8, dinner at i p.m. and supper at 
7 p.m. are good times if these meals are adequate. In America I was struck 
by the saving of time and the healthiness of the American child who was 
fed at these times and had nothing in between, except possibly a glass of 
milk at night. 

Habit is a great force: witness our sugar habit now deep-rooted after a 
century. Afternoon tea is an ideal waste of time, except as a medium for 
exchange of views. Is it fair to expect a boy who has violent exercise in the 
afternoon to go without food from i p.m. to 7 p.m.? Certainly, but only if 
that meal which is being served at 7 p.m. is a very substantial one, as indeed 
it should be. All schools can avail themselves of the extra rations allowed for 
the midday dinner, so that they have all the meat ration and points for 
breakfast and the evening meal, which we may call supper. It seems reason- 
able to make this the main meal of the day. Domestic problems must be 
solved, if need be by service by the boys. The ideal service by boys is that 
organized by Kent School, Connecticut (the Mnners of last year’s Ladies’ 
Plate at Henley), \vhere every b..y, irrespective of age or station, has to do 
his work for the “domus”. 

SOME LESSONS FROM RECENT HISTORY 

In 1942 one of those paradoxes which surprise medical scientists occurred. 
Professor Sydenstricker, from Georgia, came to London on the instructions 
of the Rockefeller Institute to investigate deficiency diseases among children. 
He was aided by Dr. Stannus and Dr. Hawes, both of whom had long 
experience of deficiencies in the Colonies. 

“Their findings were unexpectedly satisfactory, for even although they paid 
most attention to poor areas they found surprisingly little evidence of under- 
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differs little from that in Britain, but in each individual State a further 
examination is necessary for licence to practice and as a rule a period of 
internship is required before this examination can be taken. Specialists in 
America are recognized by their Board certificates; one central Board 
controls specialization throughout the country and maintains a register of 
fifteen different specialties. There are varying requirements before examina- 
tion in each of these but several years’ postgraduate work under recognized 
teachers is always necessary. In the case of general surgery and general 
(internal) medicine five years must elapse following qualification, three of 
these being spent in an approved hospital residency. 

STREPTOMYCIN IN TUBERCULOSIS 

The exact place of streptomycin in the treatment of tuberculosis is not yet 
decided, but more and more encouraging evidence, clinical, radiological 
and histological, is accumulating as to its usefulness, and certainly it has 
changed the hitherto hopeless outlook in acute miliary disease. The first 
investigation was undertaken in 1944 by Hinshaw and his colleagues at the 
Mayo Clinic, and subsequently other groups have carried out trial studies. 
The largest series of patients analysed so far has been over 800 treated by 
the Veterans Administration, the Army and the Navy, whose work has been 
carefully coordinated to ensure so far as possible uniformity in case selection 
and treatment. In this large group of patients there were 24 wth proved 
miliary ttcberailosu of the acute disseminated type treated in V.A. hospitals 
before May, 1947, and so far there have been only 5 deaths. In miliary cases 
the clinical response to streptomycin is often immediate and dramatic and 
healing can be shown radiographically (see fig. 1). The complication to be 
feared most is the development of meningitis during treatment: 31 of 78 
cases of tuberculous meningitis treated at the same hospitals are still alive, 
but only 9 are free from evidence of active infection, and the known tendency 
of such cases to relapse makes the prognosis doubtful even in these. How- 
ever, tuberculous meningitis may not always be fatal, for at the Mayo Clinic 
there are several patients alive some months after the end of prolonged 
treatment and one shows no residual signs. 

More time must elapse before the permanence of the results m pulmonary 
luberailosis can be assessed. It seems probable that in this disease the final 
place of streptomycin will be as an adjunct to other measures, being re- 
served for recent acute and progressive cases and for use in tuberculous 
patients undergoing surgical procedures in order to prevent spread of in- 
fection. Patients responding or likely to respond to the conventional forms 
of treatment should not be given streptomycin. Chronic non-progressive 
fibrocaseous and cavernous types and terminal cases with bilateral destruc- 
tive disease are not suitable subjects; for streptomycin tviil only be of benefit 
if natural healing can gain grotmd in the few months during which the 
tubercle bacilli remain sensitive to the drug. 

The results in laryngeal and tracheo-bronchial ulceration have been 
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The recent war has brought about changes in the background of American 
medicine which are showing their effect in the speed of medical advances. 
When one considers how much was achieved by large-scale research under 
war-time conditions it is obvious that if such combined efforts were con- 
tinued in peace the resulting benefits to humanity would be very great. 
Following the war, one of the most important features has been the con- 
tinued cooperation of all branches of the medical profession in this country. 
Team work, which is so essential in the smallest medical group, is flourishing 
at the highest level and as a result the next few years will undoubtedly 
bring advances in knowledge which before the war could not have taken 
place in so short a time. The National Research Council is largely instru- 
mental in bringing together the best brains in research, and an almost un- 
limited field is at their disposal. The N.R.C. has funds for research projects 
approved by its committees on all medical and surgical subjects, and these 
committees consist of representatives from the civilian profession and all 
the services. In America, every ex-serviceman is entitled for the rest of his 
life to treatment from the Veterans Administration, and the fact that the 
war-time Army alone was over eight million strong indicates the scope for 
research workers and statisticians in the follow-up investigation of medical 
and surgical conditions. As well as the medical conditions which are more 
peculiar to war there are large series of all groups of diseases, the continued 
study of which will be of value; for example, coronary disease, the incidence 
of which was unexpectedly high amongst young men in the Forces during 
the war. There is still wide scope in the Army and the Navy for research 
in clinical and preventive medicine: for instance, the Army has established 
research centres for the study of infective hepatitis in all areas where large 
numbers of troops are serving and the Navy has a big hospital in the State 
of Georgia given over entirely to the investigation of rheumatic fever. 

Apart from these large-scale projects, smaller research groups are active 
at all medical centres in America. Some are privately endowed, some are 
financied by the large pharmaceutical firms, whose own research laboratories 
are among the finest, and others are sponsored by the life insurance com- 
panies. The spirit of research, for which American medicine is justly 
famous, is imbued in the student early in his career. In most States there are 
fewer restrictions governing animal experiments than in Britain, and such 
work is a most popular feature amongst students. It also forms a most 
mportant part of postgraduate training. The average age of graduation 
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Fio. I. — ^Miliary tuberculosis before and (ngbt) after three months’ tieatment. This patient re 
lapsed later and died of tuberculous meningitis (By bind permission of the Tuberculosis Di\ ision 
U.S Veterans Administration ) 
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dramatic, all lesions healing rapidly Avithin ninety days of the start of 
treatment (fig. 2). By inhalation alone the drug has proved unsatisfactory 
in these cases and combined intramuscular and aerosol administration 
appears to be the best. In tuberculous sinuses and lymphadenitis streptomycin 
has proved very successful and its effects in some cases of pericarditis and 
lupus vulgaris (fig. 3) have been encouraging. Tuberadosis of the alimentary 
tract has responded clinically in a dramatic way, with relief of diarrhoea and 
gain in weight, and some cases of peritonitis have cleared up rapidly. No 
conclusions can yet be drawn as to the usefulness of the drug in bone and 
joint tuberculosis or in renal disease, but some cases of the latter have 
improved and become symptom-free although still passing occasional 
tubercle bacilli in the urine. 

Streptomycin resistance. — The tubercle bacillus is very sensitive to 
streptomycin in vitro. During treatment it remains so for several months 
before becoming resistant and this period often allows good results to be 
obtained. Resistant tubercle bacilli probably appear in at least two-thirds of 
patients after less than 120 days of treatment, but a great deal more evidence 
Avill be necessary before the situation can be stated definitely. 

Dosage. — The optimum dosage and duration of treatment have yet to be 
determined. The dosage usually employed now is 2 gm. daily — 0.4 gm. 
intramuscularly at four-hour intervals from 8 a.m. to midnight — for 120 
days. Streptomycin is not absorbed into the blood stream when given by 
inhalation or orally. It is very effective by the latter route in the preparation 
of patients for colonic surgery, as it practically sterilizes the bowel. 

Toxicity. — Most jjatients receiving the above dosage have developed signs 
of eighth nerve damage. Vertigo of varying degree usually appears in the 
fourth week, but this lessens and often disappears during continued treat- 
ment although the caloric tests remain abnormal for many months and in 
some cases possibly permanently. The auditory branch of the eighth nerve 
is affected only rarely. Local irritation, originally frequent, is now less 
common with the purer preparations in use. Fever, blood dyscrasias and 
sensitivity reactions also may occur; the last of these responds to the anti- 
histamine drugs. Generalized exfoliative dermatitis has been ascribed to 
streptomycin. Periodic albuminuria with casts is common and when there 
is pre-existing renal dysfunction, evidence of renal inefficiency may appear, 
in which event the treatment should be stopped. Although streptomycin may 
occasionally produce severe toxic effects during the long treatment of 
tuberculosis it appears to be entirely safe when used in short courses for 
acute infections such as tularaemia and meningitis due to Pfeiffer’s bacillus, 
in both of which it has proved life-saving. 

THE TREATMENT OF CONGENITAL PULMONARY STENOSIS 

Until Gross in Boston successfully closed a patent ductus arteriosus in 1938 
there was no curative treatment for congenital heart disease. This marked 
a new epoch in cardiology and there followed in 1944 the cure of coarctation 
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3 - — Streptomycin in tuberculosis. Lupus vulgaiis before and (right) after treatment — 115 i 
streptomycin in 117 days. Great improvement was seen but biopsy after the coui'se of treatm 
showed that typical tubercle formation was stdl piesent. (By kind permission of Dr. Paul 
O’Leaiy and the Archives of Dermatology and Syphilology .) 








G x—Smsical treatment of cougemtal pulmonary stenosis Photographs taken before .an. 
(right) two weeks after operation. The oripnals nere in colour but impro^ment is 
et en in black-and-white reproductions. (By kind permission of Dr. .Alfred Blalock.) 
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of the aorta by Crafoord in Sweden. In the same year, Blalock in Baltimore 
carried out his first operation on a child with congenital pulmonary stenosis 
(fig. 4). No apology is needed for including this surgical triumph in an 
article on medical trends, for it was the result of a physiological approach to 
the problem of improving the function of an essential structure, and there 
can be no better example of what American research methods can achieve 
in the clinical field by team work. 

The most common congenital cardiovascular defect wth cyanosis is the 
tetralogy of Fallot, in "which there coexist pulmonary stenosis or atresia, 
interventricular septal defect, dextraposition of the aorta and right ven- 
tricular h3rpertrophy. The cyanosis is due to three factors: shunting of 
venous blood into the systemic circulation, poor oxygenation of the blood in 
the lungs due to pulmonary changes, and reduced volume of blood reaching 
the lungs for aeration. The importance of the last factor was first realized by 
Dr. Helen Taussig, and Blalock’s work was stimulated by her belief that 
patients with pulmonary stenosis would be benefited if a means of increasing 
the blood supply to the lungs could be devised. This has been done by 
making an ar^cial ductus arteriosus. Before undertaking operations on 
humans, many experiments were done on dogs, and eventually bilateral 
pulmonary arteriovenous fistulse were produced with resulting reduction in 
the oxj'gen saturation of the arterial blood; this was increased when an 
artificial ductus arteriosus was made. Any scepticism regarding the benefits 
from establishing an artificial ductus in cases of Fallot’s tetralogy has been 
dismissed by the brilliant results. The ductus is made by anastomosing the 
proximal end of the divided innominate or left subclavian artery to the 
side of the right or left pulmonary artery, according to the side on which the 
aorta descends, which is a variable factor. Most children have survived the 
operation, and the collateral circulation to the arm is adequate. Several 
days after operation, decrease in the cyanosis of the lips and finger nails is 
apparent as the oxygenation of the blood improves and the polycythaemia 
diminishes, and subsequently exercise tolerance increases, clubbing of the 
fingers lessens, and previously stunted children begin to develop. 

Careful diagnosis and selection of cases for this operation are essential. 
Apart from routine clinical, radiographic and electrocardiographic examina- 
tions the systemic and pulmonary blood flow and arterial saturation with 
oxygen are determined, venous catheterization being employed, and the 
chambers of the heart and the great vessels are visualized by cardio- 
angiography. These newer investigations are important as they help to 
eliminate cases of cyanotic congenital heart disease, such as the Eisenmenger 
type, in which the operation is not indicated. On my last visit to Blalock 
and his associates they were operating on their four hundred and fifty-ninth 
case. So far, the over-all mortality has been 18 per cent., including deaths 
amongst those in whom an anastomosis could not be performed, those in 
W’hora the diagnosis was in error and those who have died since leaving 
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Fig. 9. — Coarctation of the aorta. 

8 — The diagnosis of fusiform aneurysm 
jf the aorta. 
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or treatment. Continued research into its etiology is being carried on by 
many groups. The surgical treatment of hypertension, -which has been 
in use in America for over twenty years, now usually comprises an extensive 
bilateral thoraco-lumbar sympathectomy. This produces widespread vaso- 
dilatation, and its purpose is to lower the blood pressure by reducing peri- 
pheral resistance in addition to denervating the ki^eys and suprarenals, 
which can be explored for possible tumour at the operation. It is often 
strikingly effective in carefoUy selected cases, relieving headache and 
giddiness; comparatively young patients who have been incapacitated by 
severe symptoms have been rendered fit to go back to work. Thus the 
operation is frequently of great value both clinically and economically. Such 
results provide an answer to arguments against surgery on the grounds that 
it is imjustified, being symptomatic and not curative treatment. Since in 
hypertension the expectation of life is not easy to predict it is also difficult 
to decide whether it is prolonged by sympathectomy. However, in many 
cases it has made life more bearable. 

In medical treatment there are imder investigation drugs which block 
adrenergic effects, and drugs inhibiting the ganglionic transmission of nerve 
impulses in the autonomic system, such as tetra-ethyl ammonium bromide. 
Psychotherapy has gained ground in the treatment of the anxiety which is 
so often a feature in hypertension. The importance of dietary sodium 
chloride and water intake is recei-ving attention, particularly in the late effects 
of hypertension. Recent work by Gorham in Albany has shown that in 
congestive heart failure a diet containing i gm. of sodium chloride and 
3000 c.cm. of water daily is far superior to the conventional 3 gm. of salt 
and 1,500 c.cm. of water, and that forcing the intake of fluids above 3000 
c.cm., which has been advocated by other workers, ^is of but little added 
advantage. In the majority of 22 patients the cedema subsided -within one 
week; only 5 responded poorly and these were chronic cases with long- 
standing oedema. None of the patients under treatment was receudng 
mercurial diuretics. 

PHOPYL THIOURACIL IN THYROTOXICOSIS 
On account of the toxicity of thiouracil, propyl thiouracil is rapidly re- 
placing it in the treatment of thyrotoxicosis in America. A dosage higher 
than that originally used is now found necessary — Lahey in Boston advo- 
cates 200 to 225 mgm. daily. Iodine is given concurrently in the preparation 
of the patient for surgery, as otherwise the thyroid remains hyperplastic and 
thyroidectomy is difficult. Thyroid extract has also been found to produce 
involution in the gland when given instead of iodine with thiouracil. The 
persistence of hyperplasia during treatment with propyl thiouracil is cited 
as evidence that the drug is not a substitute for surgery, but its use has made 
the preoperative phase of thyrotoxic cases very smooth, and pregnant 
patients, psychotics and diabetics have all responded well. On propyl 
thiouracil the basal metabolic rate has been found to fall at the rate of about 
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hospital. Only one case has developed infection with Streptococcus viridans, 
and this has been cured with penicillin. 

VISUAL METHODS IN TEACHING 

Colour photography has been developed to a fine art and alien's graphic 
records to be kept of cases, fresh pathological specimens, operations, and 
even fundi. Sound films covering the basic sciences and all branches of 
medicine and surgery are used in teaching at all medical schools, and the 
Surgeon General has arranged for a comprehensive selection to be available 
on loan in Britain. For some time the possibilities of television have been 
considered and these were realized when the Blalock operation was success- 
fully relayed last year to a large medical group which was meeting at the 
Johns Hopkins Hospital. 

CARD 10 - ANGIOGRAPHY 

The use of this procedure in the diagnosis of congenital heart disease has 
already been mentioned. Jt has also proved helpful in localizing foreign 
bodies in the heart and in the diagnosis of pericardial effusion. It is being 
used more and more widely in America in the elucidation of mediastinal 
shadows seen in straight skiagrams of the chest, and decides definitely 
whether or no they are caused by cardiovascular abnormalities (fig, 5-9). In 
these days of sweeping advances in thoracic surgery cardio-angiography is 
being recognized as an essential investigation in most cases of obscure 
intrathoracic conditions. It is the only means, for instance, by which 
pulmonary arteriovenous aneurysms can be diagnosed accurately. These 
are being found not uncommonly in cases of hEcmoptysis of uncertain origin. 
The procedure at first may seem complicated and it is uncomfortable for 
the patient, but it often saves much time which would othenvise be spent 
in prolonged investigations. Also, it has spared patients from surgical ex- 
ploration of the chest and from empirical radiotherapy for undiagnosed 
mediastinal tumours. 

The method, originally devised by Robb and Steinberg in 1938, consists of the 
rapid intravenous injection of 50 c.cm. of 70 per cent, “diodrast” (in Britain, “per- 
abrodil”) into the principal antecubital vein. This passes on to the heart, pulrnonary 
and systemic vessels as a bolus during the first circulation, and skiagrams of these 
structures must be taken at the exact time when they are opaque. The rimes for 
exposure are calculated beforehand after determining the "decholin” arm-to- 
tongue and the ether arm-to-lung circulation times. There is a reaction lasting some 
minutes follotving the injection of diodrast; a metallic taste and a wave of intense 
burning starting in the mouth and spreading through the whole body. 

No fatalities have occurred as the result of cardio-angiography and it will 
undoubtedly add to our knotvledge of mediastinal, heart and lung disease, 
and simplify the teaching of anatomy and physiology'. 

HYPERTENSION 

This condition is kept in the lay mind by insurance advertisements and by 
the popular press, which is always ready to publicize any new line of research 
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No psychiatric condition is more protean in its manifestations than de- 
pression. From the mild fit of the blues following influenza to the abysmal 
depression of the suicidal melancholic it pervades the whole range of 
psychiatry' in both its organic and functional (psychogenic) aspects. Never- 
theless, a characteristic common to most depressive states, no matter what 
their precipitating cause, is the factor of constitutional tendency or pre- 
disposition as embodied in the basic personality. This is best illustrated in 
such affective psychoses as endogenous or constitutional depression 
occurring at any age, involutional depression of the climacteric, and the 
senile depression of the aged. In such cases there is usually a significant 
family history, often including suicide, and a significant personal history, 
which, if taken painstakingly enough, usually reveals the roots of the 
depressive personality. 

THE IMPORTANCE OF THE BASIC PERSONALITY 
Although the family doctor is seldom called upon to treat the major psy- 
chotic depressions, some knowledge of the basic depressive personality 
will be of inestimable value to him in treating the hundreds of minor 
depressions he sees following such common infective illnesses as influenza, 
pneumonia, hepatitis, and the like. Thus, in the case of post-influenzal 
depression the most important factor in prognosis is the basic personality 
of the patient. For example, if he were previously active, cheerful and 
sociable, w'ithout obvious faults in character or temperament, that is to 
say, if he were a well-adjusted personality, the prognosis would be excellent. 
He could be told with confidence that he would be fit within a week or 
so. If, on the other hand, the basic personality is poor, the prognosis is 
correspondingly poor. Thus a post-influenzal depression occurring in a 
timorous, diffident, over-cautious, over-sensitive individual, not much given 
to social activity, is likely to be prolonged. This inhibited personality, 
never enamoured of the outside world, reacts negatively to the stress and 
strain of everj'day life. He is always ready to give up things. If he catchte 
cold frequently (itself a neurotic phenomenon more often than not) he 
will give up either games or smoking or drinking or tea or sex, all if necessary, 
in the hope that such self-abnegation rvill protect him from future evil and 
thus ensure that absence of illness which to the depressive personality 
constitutes good health. If the world is too difficult he u’ill renounce it and 
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one point daily in primary thyrotoxicosis; in cases of toxic adenoma the 
response is much slower. Propyl thiouracil is a safer drug than thiouracil 
but some 2 per cent, of cases have developed agranulocytosis. Since this 
may appear up to seven days after the drug is stopped, for reasons of safetj' 
none is given for ten days before operation. Thiouracil has been used 
successfully in cases which have developed agranulocytosis following propyl 
thiouracil, and it is generally agreed that these few are the only cases for 
which thiouracil should now be used. When agranulocytosis occurs the 
patient is protected against infection by the use of penicillin. The early 
mild thyrotoxic patient for whom conservative treatment might have been 
tried previously has been found by Rose of Philadelphia to have a 50 per 
cent, chance of permanent remission after twelve months’ treatment nith 
propyl thiouracil alone. 

THE CANCER CAMPAIGN 

Almost unlimited funds are available in America for this, and a nation- 
wide drive is in progress. Much original research work has already been 
carried out into the nature of malignant tumours. To give one instance : at 
Yale the pathology of cancer is being taught as a liwng subject and a museum 
which previously contained preserved specimens now houses several 
thousand animal cages. It has been found that only embryonic and malignant 
tissues can be transplanted into animals of different species, and this im- 
portant finding is being used in the diagnosis of malignancy and in the 
study of carcinogenic and therapeutic substances and the evolution of 
transplanted tissues. The Rous sarcoma, for example, was transplanted into 
the anterior chamber of the guinea-pig eye and this produced an alteration 
in the properties of the virus. 

Recent advances in nuclear physics are providing research workers with 
increasing numbers of radio-active substances for investigation. Great 
attention is being paid to the education of the public and of the medical 
profession in cancer problems. All medical centres are- establishing regular 
postgraduate courses in diagnosis and treatment for general practitioners. 
An impressive feature in the clinical programme of many large hospitals is 
the “tumour board”, which, like the clinico-pathological conference, is 
attended by representatives of all departments, residents, interns and 
students. Every case in which neoplasm is suspected or diagnosed is con- 
sidered by this board and after free discussion the best line of treatment is 
decided. This is obviously of great advantage to the patient, ensuring the 
best chance of cure, and the educational value of such conferences both for 
the students and the staff needs no emphasis. 

My grateful acknowledgments are due to the Surgeon General of the U.S. Army 
and to the Director General of our Army Medical Ser^dces. The appointment which 
I hold in JUnerica results from their detennination to maintain the close liaison 
which flourished between their two Services during the v’ar. I have also to thanV 
all the American colleagues who have been so generous m freely discussing their 
work with me, and Colonel F. S. Gillespie, my predecessor, for his kind help. 
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workaday environment. Thus, faced with a case of acute endogenous de- 
pression, the family practitioner, armed uith a knowledge of the previous 
personality, culled from many years of close and frequent contact, is in 
a position to trace the actual attack to its earliest manifestations in child- 
hood and infancy, and thus render valuable aid to the psychiatrist, with whom 
he should cooperate to the maximum advantage of the patient, his family 
and himself. 

PSYCHOPATHOLOGY OF THE DEPRESSIVE PERSONALITY 

The adult . — ^The outstanding feature of the depressive personality is the 
negative or inhibited attitude towards life. He (or she) is quiet, unassuming, 
difhdent, moderate in habits and lagging in company. He is usually precise 
or niggardly in speech, careful with his money, and excessively conventional 
in dress. In short, he makes no effort to shine. Not that he shuns worldly 
success: on the contrary he often achieves this, but in a slow but sure, solid, 
unostentatious manner. Being sound rather than brilliant, there is no flam- 
boyance, no bloving of trumpets. His essential reserve is quite unaffected 
by wordly success — he does not give himself readily to anything or any- 
body — in effect, he neither shows nor gives feeling. Feeling is reserved for 
himself. He is the arch-self-lover, the arch-narcissist. If he acquires beloved 
objects, e.g., a wife or property, these are incorporated as part of his per- 
sonality and serve to minister to his self-love, his self-esteem. If, on the 
other hand, beloved objects are lost (if for instance his wife dies) the grief 
of the depressive personality may be boimdless in its intensity. Like Rachel, 
he may refuse to be comforted. Such a case may well end in an acute de- 
pression which would signify the collapse of the personality in the face of 
an unbearable loss of external supplies to his self-esteem. The inconsolable 
patient, in his interminable flow of self-reproaches and self-denunciations, 
is in reality execrating and accusing his departed beloved. In effect, there is 
unleashed a veritable deluge of unconscious sadistic hate directed against 
the departed loved one who dared make such a breach in his exaggerated 
and tender self-esteem. These sadistic attacks are accompanied, however, by 
a heavy load of guilt feelings which maiufest themselves in such negative 
behaviour (self-punishments) as not washing, not eating, not sleeping, not 
wanting to live, and so on. Thus is the sadistic hate neutralized or expiated. 

The child . — ^The depressive child personality usually expresses itself in 
behaviour pecularities. Again, inhibition and negativism are the conspicuous 
features, no matter how masked they may be by superimposed activities. 
For mstance, a child who is fond of solitary walks may be actuated by the 
desire to get away from her playmates, and not to explore new places and 
new people. This is negative activity. Children who are “as good as gold” 
never ill-mannered, never unkind or aggressive, who never “give a day’s 
trouble” are inhibited children. These are the children who, although they 
never rough and tumble with their playmates, are always falling and 
hurting themselves. They are not keen on going to the pictures or parties 
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seek fulfilment in himself. If the world does not love him he will love him- 
self. Hence the psycho-analytical designation of the depressive as the 
narcissist and the depression state as a narcissistic neurosis. 

Apart from the constitutional factor the measure of a depressive’s love of 
self is a measure of the rebuffs he has suffered from the outside world, 
e.g. loss of a beloved relative, loss of health, loss of money. Thus a post- 
influenzal depression occurring in an inhibited personality may well end 
in a hypochondriacal depressive state in which the irrational and morbid 
preoccupation with his bodily condition is but a measure of the amount 
of libido (instinctual energy) \vithdrawn from his immediate environment 
(e.g. wife, work, social interest) and lavished on (introjected or incorporated 
within) himself. 

The family practitioner sees hundreds of cases of simple toxic depressive 
states and he can do valuable prophylactic work in the recognition and 
evaluation of their personality factors and in the re-education, reassurance 
and insight he can offer in consequence. Usually the practitioner attributes 
a prolonged convalescence from a bout of influenza, for example, to the 
severity of the attack. This is not so. In the depression following such 
severe attacks, the good personality convalesces quicker than the poor 
personality. When the influenzal attack itself is over within forty-eight hours, 
as it should be in an uncomplicated case, the prognosis of any post- 
influenzal depression rests on psychogenic and not somatic factors, I have 
stressed this point because medicine even to-day is still imbued with an 
unduly materialistic outlook. We are still inclined to think in terms of the 
sequelas of a disease rather than of the after-effects of a disease on a dynamic 
personalit5^ The same considerations apply to some extent to such organic 
depressive states occurring in cerebral arteriosclerosis, cerebral syphilis, and 
even in general paralysis in which depression occurs instead of euphoria. 

It is, however, when we come to consider such psychogenic depressions 
as endogenous or constitutional depression and involutional melancholia 
that the factors of basic personality and narcissistic %vithdrawal of afl’ect 
(feeling) emerge as powerful pointers in the further understanding of the 
psychopathology and in the evaluation of the course and prognosis of the 
disease. It has already been stated that the hereditary factor is prominent 
in the etiology. This is obvious, and needs no further comment. What is 
equally important (particularly in prognosis) but not so obvious is evidence 
of the pre-existing depressive personality. The supreme importance of the 
recognition and assessment of pre-existing depressive factors in the per- 
sonality cannot be exaggerated, for, no matter what therapy be applied, 
and no matter how successfully, in combating an actual depressive attack, 
the ultimate prognosis depends almost exclusively upon the relative strength 
or weakness of the personality previous to the attack. 

In the appraisement of the prerious depressive personality, none is 
better placed than the family practitioner, for he h^ probably knorni the 
patient and his family for many years, and is familiar with his social and > 
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in spite of her husband’s gloomy forebodings, began to wax cheerful and optimistic 
and looked fom'ard with eager anticipation to the birth of her son who one day 
would shower on her all the good things her husband was incapable of prorfding. 
Such were the circumstances attending the birth of her second child, another 
daughter. Her disappointment was inexpressible, and although she vras a dutiful 
and hardworking mother she found it impossible to suppress the bitterness and 
rancour that oppressed her heart. She accepted her baby physically (that is to say, 
she fed it, clorfied it and sheltered it adequately) but rejected it emotionally. The 
baby is not bom who does not feel when love is being denied it, and so it proved 
with our patient. When her brother was bom fifteen months later, her rejection 
was complete. At sixteen months, before she could walk or talk, her large sad, all- 
comprehending eyes would watch her mother fondle and hug her baby brother and 
she would wonder in her poor star%'ed Ettle soul what terrible crime she must have 
committed that she should be denied such ecstasy. 

Thus she grew up, inwardly craving for the love always dem'ed her and inwardly 
accepting her own wicked thoughts of revenge and jealousy as sufficient to disqualify 
her from partidpating in any such felidty. Her mother said she was always a good 
child, resen'ed and sensitive perhaps, but ever thoughtful for others and never 
disobedient. But this was not so. She wns unloved, and she hated, with a hate that 
was terrifying, the mother who had rejected her. In reality she w'as a child who 
carried a merdless load of unconscious guilt that marked her off from her playmates. 
If other children were bright, noisy and cheerful, they had every right to be so. 
They had committed no crime (the crime of hating mother) that lay on their con- 
sdence and so made them unloved. If she was timid and obedient, how else could 
she show her penitence? 

Thus she grew up into womanhood. Never having received love, she was incapable 
of giving it. On the other hand, her craving for love was insatiable. Criticism for her 
was intolerable, for that meant further loss of love. Thus when the forelady at work 
spoke to her a little sharply, she remained silent, but was taken ill the same night, 
developed influenza the next morning and kept to her bed for a week. A fortnight 
later occurred the fatal quarrel with her young man. He was her first love, and like 
the starved animal she was, she fed greedily and with an appetite for his attention 
that was insatiable. She was ever eager to receive, although quite incapable of re- 
turning his tender advances. If he did not smile when she thought he should, she 
' would sulk for the rest of the evening. If he were so much as a minute late, or his 
tie w'ere not to her liking, he never heard the end of it. He was her first “love- 
object”, and she intended to possess him lock, stock and barrel. The past would be 
well and truly compensated for. Alas for all her high hopes! Her fiance, full of 
manly ardoiu, sought vainly for a similar feeling in his beloved, and this disappoint- 
ment, added to perpemal bickering over petty differences which came to a head 
during her convalescence, decided him to brei the whole thing off. For the poor 
girl (now a woman of tWrty) this was catastrophe, complete and shattering. Her 
sense of guilt, lately subdued in her newly-found love, again reared its ugly head 
and nothing now could persuade her that she was not an unworthy guilt-ridden 
creature who must expiate the wickedness within her. Life was not for her. "WTiy 
work, why eat, why live? 

In this simple case of depression (precipitated as it may have been by 
influen2a, an unhappy love affair and difSculties at work), the roots of the 
depressive personality are clearly \dsible through the morass of super- 
imposed environmental stress. And so it is with hosts of similar cases, many 
of tvhich could be ameliorated, if not prevented, by an earlier and more com- 
prehensive appraisal of the situation by the family practitioner, who, in 
his general approach, should be influenced less by material causation and 
more by psychogenic motivation. Thus he would see his patient less as a 
case and more as a dynamic personality. 
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(except their own), and can always be left alone with the confident knowledge 
that they will not get into mischief. At school they may be good or average 
at games or lessons; they never enthuse. They are not inquisitive. They are 
seldom interested in the “facts of life” and usually acquire them much 
later than the average child. They are poor or finicky eaters, in spite of 
which their physical development continues unimpaired. Too often they 
are harassed mothers’ favourites: “she is so good I do not know she is 
there” or “she is as quiet as a mouse, bless her”. Thus the depressive child 
reaches adolescence often extolled, never suspected. 

The depressive infant . — Some psychoanalysts go so far as to assert that 
all infants pass through a depressive phase on account of the guilt feelmgs 
evoked by the fantasied all-devouring attacks on tlie frustrating breast. Be 
that as it may, to the practitioner the depressive infant is the one who, 
finding his excessive oral needs (constitutional tendency) frustrated, shows 
his displeasure initially by loud and insistent screaming, and later by a 
strategic passivity as if concluding that discretion, after all, is the better 
part of valour, IVhen his initial attacks of rage have subsided, the infant, 
his baffled fury repressed, withdraws interest from his immediate emdron- 
ment and lapses into apparent quiet content. Thereafter (from six to 
twelve months) he is the good baby, so good in fact that the proud mother 
vdll often remark “we don’t know we have a baby”. Nevertheless, tliis baby 
develops slotvly (inhibitedly): he stands, talks, toddles and e.\plores later 
than the average infant, and is never happier than when he can hang on to 
his mother’s apron strings. Thus the negative and inhibited characteristics 
of the depressive personality can be traced throughout life from infancy to 
senility. 


AN ILLUSTRATIVE CASE 

A brief case history illustrates certain aspects of the depressive personality.' — 

The patient is a young woman aged thirty, the daughter of an insurance clerk. 
She has been attending her panel doctor for about a month complaining of tired- 
ness, loss of appetite, loss of weight, and loss of interest in life generally. She was 
sent to hospital where physical investigation proved negative, and was referred 
back to her doctor as a functional debility following an attack of influenza which 
occurred a week or two before the onset of her symptoms. 

The history is as follows: She was the second of three cluldren. Her elder sister 
was healthy and happily married. Her brother, fifteen months yotmger, was un- 
married, happy-go-lucky, and quite fit. It soon became clear that this brother was 
the mother’s favourite child. He was ^her boy”. The mother was an ambitious and 
forceful personality whose secret aspirations in life had been frustrated by a hus- 
band who put security before all else. He had also suffered a nen'ous breakdown 
early in his married life when he was incapacitated for nearly twelve months. 
Disappointed in her own life, the mother was determined that her son should make 
good all that a weak and unambitious husband had denied her. If her first child was 
not the boy she longed for, at least it was her firstborn, and providence would be 
kinder next time. Bur “next rime” was to he five years later, md during that period 
affairs had not prospered for the fanu'ly. Her husband had suffered a further bout of 
his "ner%'ous trouble” and he was now earning less than formerly. It was at tliis 
juncture that die mother, more embittered than ever, became pregnant again and, 
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CLINICAL FEATURES 

Admitting that pandemic and interpandemic influenza are almost cer- 
tainly caused by different viruses, the authors still urge, and rightly, that 
really careful study of the latter, especially in its local form, may well give 
rise to clues as to how this type of virus infection may be influenced prophy- 
lactically and therapeutically. Their review of the , Groningen outbreak of 
1941 is designed to that end and makes some useful points. The incubation 
period was noticeably short and corresponded to the well-knomi case of 
Stuart-Harris who developed the disease forty-five hours after being infected 
by a sneezing ferret. The sharp rise of temperature, headache, body pains, 
particularly in muscles and joints, pain on moving the eyes and insomnia 
and restlessness all showed their usual high incidence. A characteristic 
phenomenon was the pharjmgeal reddish-blue hyperaemia with scattered 
white, pin-head vesicles. Acute tonsillitis was rarely observ^ed. The blood 
changes in uncomplicated cases were leucopenic with a striking virtual dis- 
appearance of the eosinophils. 

The sputum was slimy and full of desquamated epithelium from the 
bronchi. It rarely became purulent, corresponding to the fact that in in- 
fections of experimental animals there is very little purulent pulmonary 
exudate. Pus in quantity evidently implied secondary bacterial invasion. 
Particular attention was paid to both the bacteriology and the histology of 
the sputum, and the findings support the view that, in this interpandemic 
disease at least, the virus itself causes a peculiar degenerative-regenerative 
lesion in the mucous membranes of the nose, trachea, bronchi, bronchioli, 
and probably also of the alveolar epithelium of the Iimg. Thereafter the 
nature of any secondary bacterial invasion must decide the course of the 
illness. In the initial virus infection the essential lesion of the mucosEe is 
characteristic and may be diagnostic for autopsy purposes. Infectivity of 
sputum was recorded as lasting up to one week or more. 

CONCLUSIONS 

Most of the results confirmed that the outbreak was caused by virus A and 
that many of the recovered patients had developed specific antibodies, 
although in a few this protective phenomenon did not occur. This has been 
shown also in certain British epidemics vv'hen more than one strain of virus 
is at work. To the clinician the main importance of this monograph is that 
the authors have made out a good case for the generally accepted theory 
that initial infection is by a specific virus, producing a characteristic mucosal 
lesion, following which, the secondary, more dangerous bacterial invasions 
may take place. Their concluding paragraph is therefore appropriate when 
they remind us that in every suspected case full use of prophylactic penicillin 
and the sulphonamides is justifiable, particularly when the nature of the 
bacteriology indicates that hemolytic streptococcal or staphylococcal 
pneumonia is a possibility. 



INFLUENZA AND ITS VIRUSES 

By F. a. KNOTT, M,D, F.R.C.P., D.P.H. 

Director, Department of Clinical Pathology, and Bacteriologist, Guy’s Hospital. 

A RECENTLY published Dutch monograph* provides a useful summary of 
the present state of knowledge concerning the virus etiology of influenza, 
and is also a record of war-time study which does great credit to those who 
pursued it in face of many difficulties. Following the isolation of the broncho- 
trophic influenza virus described by Smith, Laidlaw and Andrewes in 1933, 
workers at the Leyden institute were attracted to the subject, and ultimately 
a complete research team, meeting several times a year, was set up. As a 
result local information steadily accumulated until, by 1940, the stage was 
set for relatively complete investigation of the next epidemic. It came vith 
the New Year and analysis of it is interesting. Before 1940 it was appreci- 
ated that viruses other tlian the Laidlaw strain must exist because virus 
A could be isolated in certain epidemics only. In that year Francis identified 
the B virus and later, subvariants came to light. The Laidlaw virus and its 
subvariants were thenceforward described as the A strain and that of 
Francis as the B. 

As a prelude to their local studies the Dutch authors remind us that all 
observations on these A and B strains suggest that they are the cause of 
f«ter-pandemic influenza only. The true pandemics such as the world knew 
in 1889, starting in Turkestan in June, and in 1918, tvith a probable origin 
in Spain, and also beginning in June, show some clinical resemblance to 
the interpandemic disease. But there are certain essential differences. • 
Outbreaks of the latter Variety, studied since the virus A was known, have 
mainly been linked with the cold season and have occurred in several 
countries simultaneously without showing any steady spread over great 
distances. The incidence of complications is much higher in the pandemic 
form and the impression is gained that the pandemic virus is far more 
pneumotrophic than are types A and B, which seem in main simply to 
reproduce in bronchotrophic form the disease now so well knorni in 
experimental mice and ferrets. From the local outbreaks examined in 
Holland since 1933 it is clear that finding a sudden prevalence of either 
virus A or virus B does not mean that a great epidemic is about to begin. 
In 193 s interpandemic influenza arose from virus A; similarly in the winter 
1936-37 and at Groningen in 1939 and 1941. In 1938 and 1943 nlso, in- 
fluenza broke out but not due to A virus, and such evidence as can be 
collected blames the B strain. 


• Studies on the Influmsa A-Epidemic of January-March, 1941, at Groninsen 
(Holland). By J. A. R. van Bruggen, L. Bijlmer, W. A. Hoek, J. Mulder and L. J. 
Zielstra. Proceeding of the Institute of Preventive Medicine, Leyden, 1947, Vol.VII. 
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CLINICAL FEATURES 

Admitting that pandemic and interpandemic influenza are almost cer- 
tainly caused by different viruses, the authors still urge, and rightly, that 
really careful study of the latter, especially in its local form, may well give 
rise to clues as to how this type of virus infection may be influenced prophy- 
lactically and therapeutically. Their review of the Groningen outbreak of 
1941 is designed to that end and makes some useful points. The incubation 
period was noticeably short and corresponded to the well-known case of 
Stuart-Harris who developed the disease forty-five hours after being infected 
by a sneezing ferret. The sharp rise of temperature, headache, body pains, 
particularly in muscles and joints, pain on mo\Tng the eyes and insomnia 
and restlessness all showed their usual high incidence. A characteristic 
phenomenon was the pharyngeal reddish-blue hyperzemia wth scattered 
white, pin-head vesicles. Acute tonsillitis was rarely observed. The blood 
changes in uncomplicated cases were leucopenic with a striking virtual dis- 
appearance of the eosinophils. 

The sputum was slimy and full of desquamated epithelium from the 
bronchi. It rarely became purulent, corresponding to the fact that in in- 
fections of experimental animals there is very little purulent pulmonary 
exudate. Pus in quantity evidently implied secondary bacterial invasion. 
Particular attention was paid to both the bacteriology and the histology of 
the sputum, and the findings support the view that, in this interpandemic 
disease at least, the virus itself causes a peculiar degenerative-regenerative 
lesion in the mucous membranes of the nose, trachea, bronchi, bronchioli, 
and probably also of the alveolar epithelium of the lung. Thereafter the 
nature of any secondary bacterial invasion must decide the course of the 
illness. In the initial virus infection the essential lesion of the mucosae is 
characteristic and may be diagnostic for autopsy purposes. Infectivity of 
sputum was recorded as lasting up to one week or more. 

CONCLUSIONS 

Most of the results confirmed that the outbreak was caused by virus A and 
that many of the recovered patients had developed specific antibodies, 
although in a few this protective phenomenon did not occur. This has been 
shown also in certain British epidemics when more than one strain of virus 
is at work. To the clinician the main importance of this monograph is that 
the authors have made out a good case for the generally accepted theory 
that initial infection is by a specific virus, producing a characteristic mucosd 
lesion, following which, the secondary, more dangerous bacterial invasions 
may take place. Their concluding paragraph is therefore appropriate when 
the)' remind us that in every suspected case full use of prophylactic penicillin 
and the sulphonamides is justifiable, particularly when the nature of the 
bacteriology indicates that haemolytic streptococcal or staphylococcal 
pneumonia is a possibility. 
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A RECENTLY published Dutch monograph* provides a useful summary of 
the present state of knowledge concerning the virus etiology of influenza, 
and is also a record of ivar-time study %vhich does great credit to those who 
pursued it in face of many difficulties. Following the isolation of the broncho- 
trophic influenza virus described by Smith, Laidlaw and Andrewes in 1933, 
workers at the Leyden institute were attracted to the subject, and ultimately 
a complete research team, meeting several times a year, was set up. As a 
result local information steadily accumulated until, by 1940, the stage was 
set for relatively complete investigation of the next epidemic. It came with 
the New Year and analysis of it is interesting. Before 1940 it was appreci- 
ated that viruses other than the Laidlaw strain must exist because virus 
A could be isolated in certain epidemics only. In that year Francis identified 
the B virus and later, subvariants came to light. The Laidlaw virus and its 
subvariants were thenceforward described as the A strain and that of 
Francis as the B. 

As a prelude to their local studies the Dutch authors remind us that all 
obseiA'ations on these A and B strains suggest that they are the cause of 
inter-pandemic influenza only. The true pandemics such as the world knew 
in i88g, starting in Turkestan in June, and in 1918, mth a probable origin 
in Spain, and also beginning in June, shoAV some clinical resemblance to 
the interpandemic disease. But there are certain essential differences. ‘ 
Outbreaks of the latter variety, studied since the virus A was known, have 
mainly been linked with the cold season and have occurred in several 
countries simultaneously without showing any steady spread over great 
distances. The incidence of complications is much higher in the pandemic 
form and the impression is gained that the pandemic virus is far more 
pneumotrophic than are types A and B, which seem in main simply to 
reproduce in bronchotrophic form the disease now so well known in 
experimental mice and ferrets. From the local outbreaks examined in 
Holland since 1933 it is clear that finding a sudden prevalence of either 
virus A or virus B does not mean that a great epidemic is about to begin. 
In 193 s interpandemic influenza arose from virus A; similarly in the winter 
1936-37 and at Groningen in 1939 and 1941. In 1938 and 1943 also, in- 
fluenza broke out but not due to A virus, and such evidence as can be 
collected blames the B strain. 
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readers are referred to the reviews by Berrj' and Spies (1946), and by 
Cartwright (1947), and to the recent monograph by Spies (1947). 

Synthetic folic acid has been tried in a wide variety of ansemias and other 
disorders of the blood, and the evidence is practically unanimous that it is 
hamatopoietically effective only in the same broad group of anaemias in 
which liver therapy is also effective, namely, the megaloblastic anaemias. It 
will be recalled that this group comprises Addisonian pernicious anaemia, 
nutritional macrocytic anaemia, macrocytic anaemia associated with the sprue 
syndrome, megaloblastic anaemia of pregnancy, and certain rare megalo- 
blastic anaemias of rmdetermined origin. 

THE MEGALOBLASTIC ANEMIAS 
Although the megaloblastic nature of the erythropoiesis in such anaemias 
can only positively be established by the recognition of megaloblasts in 
sternal marrow films or occasionally in peripheral blood films, a provisional 
diagnosis may in many cases justifiably be based upon the peripheral blood 
picture and the clinical findings. It should be realized, however, that 
although megaloblastic erythropoiesis is usually associated \vith a macrocytic 
and hyperchromic blood picture, exceptions do occur. Thus, in pregnancy 
and nutritional deficiency, megaloblastic erythropoiesis may be associated 
with a hypochromic blood picture due to a concomitant iron deficiency, 
whereas, on the other hand, a macrocytic and hyperchromic blood picture 
may occasionally occur in conjunction with an essentially normoblastic bone 
marrow in conditions such as hsemolytic anaemia, aplastic ansmia, hepatic 
disease, scurvy, myxoederaa, and certain types of steatorrhoea. In the light of 
the available evidence it must be emphasized that no appreciable anti- 
anaemic effect can be expected from folic acid, or indeed from liver prepara- 
tions, in any type of anaemia associated with normoblastic erythropoiesis, 
irrespective of the nature of the peripheral blood picture. It is necessary to 
point out, however,' that this statement applies only to cases that have not 
recently received treatment with hasmatinics such as liver or folic acid. 
This is because the effective administration of these substances in a case of 
megaloblastic ansemia results in the prompt transformation of the marrow 
picture from a megaloblastic to a normoblastic one, and the subsequent 
cessation of adequate treatment may be followed by a lag period of weeks 
or months before the marrow picture once more becomes frankly megalo- 
blastic, despite the existence of a subnormal blood count. The desirability 
of establishing a reasonably certain diagnosis before giving liver or folic acid 
will thus be evident. This problem has been fully discussed in a comprehen- 
sive review of the megaloblastic anaemias by Davidson and Davis (1947). 

Effect on blood picture . — ^For the most part, all types of megaloblastic 
anaemia give an immediate hematopoietic response to folic acid similar to 
that obtained in comparable cases with effective liver therapy. There is a 
prompt reticulocyte response proportional in degree to the severity of the 
anemia, a progressive rise in the red cell count with a fall in the colour inde.v 
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Folic acid, now available in this country in tablet form under the trade 
name of “folvite”, is a yellow crystalline synthetic compound, of kno\vn 
molecular constitution, for which the name pteroylglutamic acid has been 
proposed. Its synthesis was first announced in 1945 (Angier et al., 1945), 
but the name “folic acid” had been introduced four years earlier to designate 
a substance of unknown chemical constitution isolated from spinach leaves 
(Mitchell, Snell and Williams, 1941). This substance was found to be highly 
active in promoting the growth of certain lactic acid bacteria in synthetic 
media, in this respect resembling a substance, or substances, kno\vn as the 
Lactobacillus casei factor, which had recently been obtained from yeast, liver 
and other sources. 

Since the L. casei factors obtained from various sources were found to 
possess similar physical and chemical properties to the substances isolated 
from spinach leaves, the term folic acid, or folic acids, was often employed 
generically at this time for substances providing an essential growth factor 
for lactic acid bacteria. It soon became apparent that this group of substances 
was closely related to, if not identical with, the vitamins M and Be which 
had been found to be essential for adequate hsematopoiesis in monkeys and 
chicks respectively. In 1945, as already mentioned, the synthesis of pteroyl- 
glutamic acid was achieved, and this was found to possess the biological 
properties mentioned above. This synthetic substance is apparently identical 
Mth certain crystalline preparations that have been isolated from liver, but 
its relationship with other natural^ occurring folic acid-Jike substances is at 
present uncertain. It has been shown, however, that pteroylglutamic acid is 
widely distributed in foodstuffs in conjugated forms which are relatively 
inert biologically, but capable of liberating free active pteroylglutamic 
acid on being exposed to the action of conjugase, an enzyme present in the 
tissues. Readers desiring an adequate account of the intriguing chain of 
researches which led to the discovery of folic acid are referred to the review 
by Berry and Spies (1946). 

THE THERAPEUTIC ACTIVITY OF FOLIC ACID 

When synthetic folic acid became available and its administration in 
relatively large doses was thus rendered practicable, evidence was soon 
produced of its activity in stimulating erythropoiesis in certain types of 
anmmia. Since it is scarcely feasible in this article to discuss in detail the 
already extensive literature dealing with the clinical aspects of folic acid, 
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while being treated \sdth folic acid. In all these cases neurolo^cal improve- 
ment occurred w'hen folic acid therapy was' replaced by injections of refined 
liver extract. Spies and Stone (1947), Meyer (1947), Davidson and Girdwood 
(1947), and Wilkinson (1947) have had similar experiences. 

In view of these findings, it is evident that folic acid should not be given 
as a substitute for liver products in the maintenance treatment of Addisonian 
pernicious anemia. The suggestion that liver therapy be supplemented by 
folic acid should also be deprecated, except as a temporary measure, 
because this form of treatment might well result in the maintenance of a 
normal blood picture w'hile the patient is receiving an inadequate dosage of 
the factor responsible for the preser\’ation of the integrity of the nervous 
system. 

Nutritional megaloblastic ancemia . — ^The first report of therapeutic success 
with synthetic folic acid by Spies and his colleagues was concerned with 
cases belonging to this category. Subsequent experience has indicated that 
the effect of folic acid in these cases is similar to that obtained with adequate 
liver therapy, both as regards the haematological and clinical responses. As 
with liver therapy, no subsequent maintenance treatment is necessary once 
a satisfactory” remission has been obtained, provided the patient’s previously 
faulty dietary habits are corrected. Serious neurological complications are 
extremely rare, and probably never occur subsequent to satisfactory 
therapeutic remission. The convenience of folic acid therapy may therefore 
justify its adoption as an alternative to liver therapy in this condition. Its 
use, however, must not lead to dietetic therapy being neglected. It is 
' probably uimecessary to remark that nutritional megaloblastic anaemia is, 
as yet, an exceedingly rare condition in this country. 

The sprue syndrome . — Shortly after the introduction of synthetic folic acid, 
success was claimed for it in the treatment of tropical sprue in Cuba, and of 
non-tropical sprue in the United States. Although further experience is 
necessary before folic acid can be evaluated adequately in the treatment of 
the sprue syndrome, the existing literature indicates that the haematological 
response depends upon the type of erythropoiesis present. 

Patients suffering from the sprue syndrome may be classified into trvo 
broad groups. The first group comprises those "with a severe macrocj’tic 
ansmia and with a frankly megaloblastic bone marrow picture. This is 
commonly seen in untreated, or inadequately treated, cases of tropical sprue 
in relapse, occasionally in non-tropical sprue in adults, and rarely in coeliac 
disease in children. The patients successfully treated with folic acid by Spies 
and his colleagues in Cuba belonged to this group, although it should be 
noted that these patients had subsisted for long periods on diets defective 
in animal protein. 

Spies emph^izes that in. addition to a prompt hsematological response, a rapid 
symptomatic improvement followed the institution of folic acid therapy. The 
appetite improved and soreness of the mouth and tongue disappeared, the diarrhoea 
^ usually ceased, Ae stools became normal in character, and the radiological appear- 
ances of the alimentary tract reverted to normality. A number of patients were 
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towards normality, and a rise in the white cell and platelet counts if 
previously depressed. The bone marrow picture becomes normoblastic, and 


the patient undergoes symptomatic improvement. 

Dosage and method of administration . — The dosage employed has varied 
within wide limits. An optimal haematopoietic response has been obtained 
TOth as little as i mgm. daily, whilst 500 mgm. daily has been given without 
undesirable effects. Manifestations of sensitivity have not been recorded, 
even in patients exhibiting sensitivity reactions to liver extracts. Folic acid 
may be given by mouth, intramuscularly or intravenously. An unexpected 
finding is that, in general, equivalent doses are equally effective whether 
given orally or parenterally. In this respect folic acid differs from liver 
extracts, which are 60 to too times more effective when given parenterally 
than when given in equivalent quantities by mouth. Patients probably show 
as much individual variation in their therapeutic requirements for folic acid 
as they do for liver products. It is consequently impossible to recommend a 
standard minimal dose, but in the majority of patients an optimal hemato- 
poietic response may be expected from the administration of 10 mgm. daily 
by mouth. Parenteral administration is seldom necessary, but should it be 
desired, Spies (1947) recommends that the tablets be dissolved in slightly 
alkaline saline and the solution be sterilized by autoclaving. 

Although there is abundant evidence that folic acid is effective in the 
initial treatment of megaloblastic anaemias, relatively few data are yet 
available concerning its efficacy in maintenance therapy. This question may 
perhaps most conveniently be considered in connexion with an evaluation of 
folic acid therapy in the various types of megaloblastic anmmia. 'it 

Addisonian pernicious anamia . — In this condition the efficacy of main- 
tenance treatment is obviously of paramount importance because of the 
irreversible nature of the disease, and because of the danger of neurological 
complications attending inadequate treatment. It is now generally recognized 
that these neural disturbances can be prevented or, if already present, 
arrested by adequate liver therapy. Before folic acid can be accepted as an 
alternative to liver products in the routine treatment of pernicious anaemia 
it is therefore essential to determine not only whether it will maintain a 
normal blood picture, but whether it will also prevent neurological an 


other complications. 

The available evidence is far from reassuring. Although it has been 
reported that in some cases a normal blood picture was attained and mam 
tained for periods of months, in others the blood picture deteriorate , or 
was only maintained satisfactorily by increasing the dose of folio aci 
(Vilter, Vilter and Spies, 1947). The effect of folic acid upon the nen ous 
system was found (Vilter et al., 1947) to be particularly disappointing 
Several patients actually developed progressive subacute ^ com m 
degeneration of the spinal cord while on maintenance folic acid t 
despite increasing the dosage to as high as 500 mgm. daily, whilst 0 
patients, already suffering from neurological manifestations, deterio . > 
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while being treated with folic acid. In all these cases neurological improve- 
ment occurred when folic acid therapy was' replaced by injections of refined 
liver extract. Spies and Stone (1947), Meyer (1947), Davidson and Girdwood 
(1947), and Wilkinson (1947) have had similar experiences. 

In view of these findings, it is evident that folic acid should not be given 
as a substitute for liver products in the maintenance treatment of Addisonian 
pernicious anaemia. The suggestion that liver therapy be supplemented by 
folic acid should also be deprecated, except as a temporary measure, 
because this form of treatment might w'ell result in the maintenance of a 
normal blood picture while the patient is receiving an inadequate dosage of 
the factor responsible for the preservation of the integrity of the nervous 
system. 

Nutritional megaloblastic ancemia . — ^The first report of therapeutic success 
with synthetic folic acid by Spies and his colleagues was concerned with 
cases belonging to this category. Subsequent experience has indicated that 
the effect of folic acid in these cases is similar to that obtained with adequate 
liver therapy, both as regards the hrematological and clinical responses. As 
with liver therapy, no subsequent maintenance treatment is necessary once 
a satisfactory remission has been obtained, provided the patient’s previously 
faulty dietary habits are corrected. Serious neurological complications are 
extremely rare, and probably never occur subsequent to satisfactory 
therapeutic remission. The convenience of folic acid therapy may therefore 
justify its adoption as an alternative to liver therapy in this condition. Its 
use, however, must not lead to dietetic therapy being neglected. It is 
probably unnecessary to remark that nutritional megaloblastic ansemia is, 
as yet, an exceedingly rare condition in this country. 

The sprue syndrome . — Shortly after the introduction of synthetic folic acid, 
success w'as claimed for it in the treatment of tropical hprue in Cuba, and of 
non-tropical sprue in the United States. Although further experience is 
necessary before folic acid can be evaluated adequately in the treatment of 
the sprue syndrome, the existing literature indicates that the hrematological 
response depends upon the type of erythropoiesis present. 

Patients suffering from the sprue syndrome may be classified into two 
broad groups. The first group comprises those with a severe macrocjTic 
anaemia and with a frankly megaloblastic bone marrow picture. This is 
commonly seen in untreated, or inadequately treated, cases of tropical sprue 
m relapse, occasionally in non-tropical sprue in adults, and rarely in coeliac 
disease in children. The patients successfully treated with folic acid by Spies 
and his colleagues in Cuba belonged to this group, although it should be 
noted that these patients had subsisted for long periods on diets defective 
in animal protein. 

Spies emph^izes that in addition to a prompt haematological response, a rapid 
symptomatic improvement followed the institution of folic acid therapy. The 
appetite improved and soreness of the mouth and tongue disappeared, the diarrhoea 
^ usually ceased, the stools became normal in character, and the radiological appear- 
ances of the alimentary tract reverted to normality. A number of patients were 
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towards normality, and a rise in the white cell and platelet counts if 
previously depressed. The bone marrow picture becomes normoblastic, and 
the patient undergoes symptomatic improvement. 

Dosage and method of administration . — ^The dosage employed has varied 
within wide limits. An optimal hjematopoietic response has been obtained 
with as little as i mgm. daily, whilst 500 mgm. daily has been given without 
imdesirable effects. Manifestations of sensitivity have not been recorded, 
even in patients exhibiting sensitivity reactions to liver extracts. Folic acid 
may be given by mouth, intramuscularly or intravenously. An unexpected 
finding is that, in general, equivalent doses are equally effective whether 
given orally or parenterally. In this respect folic acid differs from liver ^ 
extracts, which are 60 to 100 times more effective when given parenterally 
than when given in equivalent quantities by mouth. Patients probably show 
as much individual variation in their therapeutic requirements for folic acid 
as they do for liver products. It is consequently impossible to recommend a 
standard minimal dose, but in the majority of patients an optimal haemato- 
poietic response may be expected from the administration of 10 mgm. daily 
by mouth. Parenteral administration is seldom necessary, but should it be 
desired. Spies (1947) recommends that the tablets be dissolved in slightly 
alkaline saline and the solution be sterilized by autoclaving. 

Although there is abundant evidence that folic acid is effective in the 
initial treatment of megaloblastic anaemias, relatively few data are yet 
available concerning its efficacy in maintenance therapy. This question may 
perhaps most conveniently be considered in connexion with an evaluation of 
folic acid therapy in the various types of megaloblastic anaemia. T 

Addisonian pemicions ancemia . — In this condition the efficacy of main- 
tenance treatment is obviously of paramount importance because of the 
irreversible nature of the disease, and because of the danger of neurological 
complications attending inadequate treatment. It is now generally recognized 
that these neural disturbances can be prevented or, if already present, 
arrested by adequate liver therapy. Before folic acid can be accepted as an 
alternative to liver products in the routine treatment of pernicious antemia 
it is therefore essential to determine not only whether it will maintain a 
normal blood picture, but whether it will also prevent neurological and 
other complications. 

The available evidence is far from reassuring. Although it has been 
reported that in some cases a normal blood picture was attained and main- 
tained for periods of months, in others the blood picture deteriorated, or 
was only maintained satisfactorily by increasing the dose of folic acid 
(Vilter, Vilter and Spies, 1947). The effect of folic acid upon the nervous 
system was found (Vilter et al., 1947) to be particularly disappointing. 
Several patients actually developed progressive subacute combined 
degeneration of the spinal cord while on maintenance folic acid therapy, 
despite increasing the dosage to as high as 500 mgm. daily, whilst other 
patients, already suffering from neurological manifestations, deteriorated yj 
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megaloblastic anEemias of pregnancy, since subsequent maintenance therapy 
probably never necessary and neurological complications are unknown. 
Refractory megaloblastic anamias . — Attention has been drarvn during 
:cent years to cases of megaloblastic ansmia which are completely or 
artially refractory to injections of potent liver extract, and it has been 
hown that these cases will respond promptly to proteolysed liver or other 
:ver preparations administered orally (Davis and Davidson, 1944; Fullerton, 
943; Davis and Bronm, 1947). This phenomenon has been observed 
datively frequent!)' in the megaloblastic anemias associated with sprue, 
iregnancy, and defective nutrition, and occasionally in apparent cases of 
Wdisonian pernicious ansemia formerly responsive to parenteral liver. 

Davidson and Girdwood (1946, 1947) have reported five cases, all of which 
esponded initially to folic acid, but in none of them was the blood picture com- 
iletely restored to normality with folic add alone, although in two this was sub- 
sequently achieved by substituting proteolysed liver for folic acid. Davidson 
[1947) has, however, subsequently succeeded in seeming a normal blood picture 
in other cases with folic acid alone. A patient with refractory nutritional megalo- 
blastic anaemia under my care was restored to a normal blood count with folic acid, 
but only when the dosage was raised from ao to 80 mgm. daily. 

It would thus appear that although folic acid may be effective in restoring 
1 normal blood picture in some cases of refractory megaloblastic ansemia, it 
is at present doubtful whether, even in large doses, it is always as effective 
as oral liver preparations. The convenience of folic acid certainly justifies its 
:rial. If it does not result in the restoration of a normal blood picture, oral 
iver therapy should also be employed. Should permanent maintenance 
:herapy prove necessary, it is recommended that, with a view to avoiding 
the risk of neurological complications, reliance should be placed upon oral 
liver therapy rather than upon folic acid. In refractory anaemias associated 
with the sprue syndrome, however, this risk is probably very remote. 

OTHER PATHOLOGICAL CONDITIONS 
The existing evidence justifies the conclusion that folic acid is ineffective in 
the treatment of ansmias associated Avith normoblastic erythropoiesis. It 
has been shown to be valueless in hypochromic, aplastic, and haemolytic 
anaemias, and in leukaemias. Although it will correct the leucopenia and 
thrombocytopenia associated with megaloblastic anaemias, it was found by 
Davidson and Girdwood (1947) to be valueless in other types of leucopenia 
and thrombocytopenia, including those due to X-ray therapy. These 
observers also found it useless in ulcerative colitis. 

THE CLINICAL VALUE OF FOLIC ACID 
Comparing the relative merits of folic acid and liver preparations from the 
point of view of practical therapeutics, it will be seen that folic acid has the 
following advantages : — 

(i) Its administration is convenient, since it merely entails the ingestion 
of one or more small tablets. 
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completely restored to health, but in others the red cell count remained below 
normal. 

Davidson (1947) has also treated cases belonging to this group with 
excellent symptomatic and hasmatological results. Some of these cases had 
previously failed to respond to parenteral liver therapy. In one such case, 
however, folic acid failed to restore the blood picture to normal, although 
this was subsequently effected by oral liver therapy. 

The second group consists of cases of steatorrhcea associated with a 
normoblastic bone marrow picture. Anaemia, variable in degree, is usually 
present but is seldom so severe as in the first group. The blood picture may 
be macrocytic, normocytic, or microcytic. This state of affairs, which may be 
seen in the more chronic types of tropical sprue, especially in those patients 
who have received treatment, is commonly present in non-tropical sprue, 
and is usual in coeliac disease. The results of folic acid in this group appear 
to be less striking than in the megaloblastic group. 

In a series of crises reported by Davidson, Girdwood and Innes (1947), die 
haematological response was disappointing, fat absorption studies revealed no 
signiScant improvement, but rapid amelioration of the symptoms, including 
diarrhoea and trophic manifestations, occurred in the adult patients, ^though no 
such benefit was observed in the three children with coeliac disease. The effect of 
folic acid in a number of chronic cases of the sprue syndome with slight anstma 
and normoblastic erythropoiesis has also been studied by me in conjunction with 
Dr. J. W. Ferguson. Haematological and fat balance studies revealed no significant 
improvement, but a viyying degree of symptomatic improvement occurred, and 
radiology showed that in some cases abnormalities in the small intestinal pattern 
seen before treatment disappeared after the administration of folic acid. 

From the available information it would appear that, in the treatment of 
the sprue syndrome in general, folic acid is usually as active as liver prepara- 
tions, parenteral or oral, in promoting hasmatopoiesis, and that it is more 
effective in ameliorating gastro-intestinal symptoms. Moreover, since it 
possesses the advantage over oral liver therapy of ease in administration and 
assimilation, it should be of particular value in patients suffering from 
severe alimentary disturbances in expediting their symptomatic recovery to 
the stage at which a satisfactory diet may be taken. It may therefore be 
concluded that folic acid deserves a paramount place in the treatment of the 
sprue syndrome. It should nevertheless be supplemented by the usual 
dietetic and symptomatic measures, and by proteolysed liver or oral liver 
extracts, especially if haematological response is unsatisfactor)^ The recom- 
mended dose of folic acid in the sprue syndrome is 10 to 20 mgm. daily. 

Megaloblastic anainia of pregnancy and the puerperium . — In the few cases 
treated with folic acid which have been reported the response has been 
satisfactory'. It should be noted, however, that in this condition many cases 
are refractory to parenteral liver extracts (Davidson, Davis and Innes, 
1942), although readily responsive to oral liver therapy (Fullerton, 1943; 
Davis and Davidson, 1944). If experience shows that folic acid is effective 
in such cases, it may well provide a convenient method of treatment in 
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its discovery, for this may veil lead to the elucidation of the fundamental 
nature of the megaloblastic anffimias, and throw an entirely new light on 
hematopoiesis, as well as on other physiological mechanisms. The biological 
functions of folic acid are being intensively studied by several groups of 
investigators. For a review and discussion of recent work in this field readers 
are referred to a paper by Welch (1947), but it may not be out of place 
here to mention some of the ideas that are receiving consideration. 

For a number of reasons it is believed that neither folic acid nor its 
conjugates are identical in constitution, or in function, with the extrinsic 
factor, intrinsic factor, or with the anti-pemicious aflsemia factor in liver 
extracts. It seems probable that folic acid acts as a vitamin in the synthesis 
of some of the materials required for hsematopoiesis and other physiological 
activities. Active folic acid is normally derived by enzyme action from folic 
acid conjugates present in various foodstuffs. The defective hematopoiesis 
in pernicious anemia is believed to result from a failure in, or an interference 
with, the utilization of the folic acid conjugates. 

The functional relationship between folic acid and the active principle in 
liver extracts is obscure. Experimental evidence has led to the view that the 
active principle in liver extracts may exert its haematopoietic effect in 
pernicious anaemia by rectifying the failure in utilization of folic acid con- 
jugates, but later observations have thrown considerable doubt on this 
hypothesis. In view, moreover, of the differences in the clinical effects of 
folic acid and refined liver extracts, such as the failure of folic acid to preserve 
the integrity of the nervous system, it seems likely that the two agents are 
concerned with separate physiological mechanisms which, although over- 
lapping functionally, cannot entirely replace each other. 
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. {2) It is available in known quantities of constant potency. There is no 
danger of overdosage, or of producing manifestations of toxicity, or 
sensitization. 

(3) It is effective in certain cases of megaloblastic anasmia refractory to 
parenteral liver extracts, although it is doubtful whether in tliis respect it is 
always as effective as oral liver preparations. 

(4) It is apparently superior to liver preparations in ameliorating certain 
alimentary symptoms in the sprue syndrome. 

The outstanding disadvantages of folic acid are its failure to protect 
against the neurological complications of pernicious anremia, and its high 
cost. I believe that the present retail price of folic acid in this countrj" is 
17s. 6d. for 25 tablets each containing 5 mgm. A daily dose of 10 mgm. would 
therefore cost 42s. a month compared with 5s. to los. a month for main- 
tenance therapy with liver extracts. On the other hand, the cost of folic acid 
compares not unfavourably with that of oral liver preparations. 

Summarizing the clinical applications of folic acid, it may be stated that 
in the light of available knowledge folic acid may be of value in the following 
circumstances: — 

(1) In cases of Addisonian pernicious anaemia in which sensitivity to liver 
extracts has developed. It should be emphasized that this use of folic acid 
must be limited to a temporary period not exceeding a few weeks, and should 
not be regarded as a substitute for desensitization. In cases in which this 
procedure is not undertaken, permanent treatment should consist of the 
oral administration of liver products or of hog’s stomach. The use of folic 
acid in Addisonian pernicious anaemia may also be justified for strictly 
limited periods when circumstances render the injections of liver extracts 
impracticable, as for example when travelling. It should be realized, 
however, that interruptions in parenteral liver therapy may lead to the 
development of sensitization. 

(2) In cases of megaloblastic anaemia associated with defective nutrition, 
or pregnancy, which are refractory to parenteral liver therapy, folic acid 
may be preferable to oral liver preparations, especially if gastro-intestinal 
disturbances are present. If folic acid fails to restore the blood count to 
normality in such cases, it should be replaced or supplemented by proteo- 
lysed liver or oral liver extracts. In cases belonging to this etiological group, 
even if not refractory to parenteral liver, folic acid may be preferred on the 
score of convenience, if the expense is no objection. 

(3) The sprue syndrome: It is in the treatment of this condition that folic 
acid will probably prove of most value. It should be used to supplement 
rather than to replace established therapeutic measures. 

THE THEORETICAL SIGNIFICANCE OF FOLIC ACID 

Although folic acid has at present only a limited field of usefulness in clinical 
medicine, it would be a mistake to underestimate the scientific importance of 
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>ears to be an increased tension in the posterior portion of the pelvic diaphragm 
1 its associated ligamentous structures. 

!t is the acquired type of retroversion that may cause backache. It is less frequently 
5 to the mobile acquired retroversion as seen in the post-partum patient than to 
; fixed type. The increased tension in the posterior segment of the pelvic 
phragm is slight or nonexistent in the mobile type and hence is unlikely to pro- 
ce a reflex pain in the sacral area. At times, however, some tension does exist, 
lecially at the time of menstruation, and low back pain results. In such patients 
)osition of the uterus and fixation by means of a pessary relieve the backache, 
quired retroversion of the fixed type is more often the cause of backache. This is 
obably due to an increased tension caused by the inflammatory process producing 
j fixation, if still active, or to increased tension in pelvic peritoneal bands produced 

gra^dty. Similarly, in prolapse of the uterus, gravity increases the tension in the 
sterior segment of the pelvic diaphragm with consequent referred backache, 
tients in whom gravity appears to increase this tension often experience an 
sociated dragging or bearing down sensation which is relieved when the effect of 
avity is removed by lying down. In patients with prolapse the backache can be 
produced by pulling down the cervix towards the vaginal introitus. 

Backache may be associated with cervicitis and endometritis. In such cases the 
flammation has extended beyond the confines of the uterine wall to the pelvic 
llular tissues to produce a cellulitis, and it is from the posterior segment of the 
ilvic cellular tissues that the referred backache arises. Similarly, in inflammatory 
inditions of the Fallopian tube and ovary it is an extension of the inflammatory 
■ocess to the pelvic peritoneum and cellular tissues that is responsible for the 
ickache. In the same way endometriosis affecting the posterior part of the pelvic 
)or causes low back pain. Here the increased tension is the result of the cyclical 
langes which occur in the lesion itself. In these inflammatory conditions the patient 
ill also complain of deep dyspareunia. The pain in the back tends to be relieved 
f rest and made worse by exertion, and is liable to exacerbation at the time of the 
jriod. There will be evidence of the original lesion and of the extension in the form 
: induration or altered position of the uterus. Pressure on the area of extended 
iflammation, if it can be reached, will reproduce the referred backache. It should 
i mentioned here that infective inflammatory lesions of the genital tract may 
jnstitute a focus of infection which has been incriminated by many authorities as 
le etiological factor in fibrositis and also spondylitis. 

Neoplasms of the genital tract may be associated with backache. Ovarian tumours 
ad fibroids of the uterus, when tightly impacted in the pelvis, produce a referred 
ain in the sacral area by the tension created in the posterior portion of the pehds. 
'his is analagous to the low back pain found in the later stage of labour, when the 
etal head is stretching the posterior pelvic floor. Cancer of the uterus may be 
5spoiisible for pain referred to the lower back. This is more commonly seen in 
arcinoma of the cervix and is due to its extension postero-laterally to involve the 
tero-sacral ligaments and pelvic floor, or to inflammation of these structures as a 
esult of infection of the necrotic tumour. In carcinoma of the body of the uterus, 
xtension into the pelvic floor is not so often seen and hence backache is not a 
ommon symptom. The pain due to malignant growth is not relieved by rest. 

It should be remembered that a lesion of the genital tract may extend to involve 
he ureter and so produce back pressure on the kidney. This is more likely to occur 
rith a neoplastic rather than with an inflammatory lesion. In such cases there is 
eferred renal pain to the upper lumbar region of the back. Pain in the back above 
his level is not due to any gynaecological lesion. Rectal lesions may also be 
•esponsible for sacral pain. This may result from the lesion producing an increase 
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BACKACHE IN WOMEN 

One of the most common disabilities of women is backache in the lumbo-sacral 
region. Unfortunately there is too great a readiness, both on the part of the 
practitioner and patient, to conclude that this ailment is most likely to be due to 
some disorder of the pelvic organs. Especially is this so when the backache is worse 
at the time of the period. Nothing could be further from the truth, for the majority 
of cases are due to orthopadfc causes. 

ORTHOP,®DIC FACTORS 

Postural strain may be a factor in some cases of backache. This often accompanies 
a bad stance adopted by the young woman in her late teens, or the debilitated woman 
after operation, severe illness or confinement. In its more severe form it accompanies 
kyphosis, lordosis, scoliosis or pregnancy. Backache due to this cause is relieved by 
rest, and is unaccompanied by restricted movement of the spine. Correction of the 
faulty posture cures the backache. Stiffness of the back muscles may result from 
imaccustomed exercise. Tliis causes a backache which is worse on movement follow- 
ing a period of rest and which improves with further movement. The condition 
is temporary. 

Low back pain may result from sacro-iliac strain, a rare lesion. In this condition 
the pain may be reproduced bj' compressing the iliac crests, and there may be 
palpable subluxation of the joint. In long-standing cases arthritic changes may be 
seen in the X-ray. 

The term "fibrositis” has been used as a diagnostic label for many cases of low 
back pain when the exact cause has not been elucidated. In other words, it is the 
diagnosis when all other causes have been excluded. Fibrositis is said to cause pain 
which is improved by rest; it is associated with areas of induration, and results from 
focal infection, tonsillitis, influenza, changes of temperature, and dampness. With 
the passage of time and consequent increase in knowledge of the causes of backache, 
fewer cases are now diagnosed as fibrositis. 

Some observers believe that the majority of cases of low backache of the chronic 
type are due to intervertebral disc lesions. Backache due to this cause is often associated 
with sciatica, especially when the backache is severe. There is localized tenderness 
due to muscle spasm, which has been attributed to irritation of a nen^e root before 
it leaves the spinal canal, and there is some restriction of movement of the spine, 
notably flexion. 

Other pathological conditions of the spine which may cause backache are osteo- 
arthritis, spondylitis, spondylolisthesis, Paget’s disease, osteomyelitis and neoplasms. 
Such conditions can be excluded quite readily by examination and X-rays. It should 
be mentioned that backache due to such orthopaedic causes may be worse at the 
time of menstruation. It is possible that this is due to slight relaxation of ligamentous 
structures associated with the hormone changes at this time. 

BACKACHE OF GENITAL ORIGIN 

Backache may be due to abnormalities of the female genital organs. Here the pain is 
referred to the sacral and lower lumbar region of the spine. There may be tenderness 
which is localized and constant. Examination of the spine shows no restricted move- 
ment. Such pain may be due to retroversion; prolapse of the uterus; inflammation of 
the uterus, its appendages, pelvic cellular tissue or pelvic peritoneum; and neo- 
plasms of the uterus or its appendages. The common factor in all these conditions 
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The pupil reactions and ankle jerks must be examined to exclude tabes and other 
neurological causes. The tongue and temperature will give a hint of associated renal 
damage and infection which may be confirmed by past or present epididymitis. 
The bladder swelling is hard and tender in genuine acute retention, but in some 
cases, of acute retention superimposed on chronic it is thinner and feels softer, and 
may have fallen towards one or other ih'ac fossa. 

The rectal examination is important and may be misleading, unless it is borne in 
mind that the full bladder may push down the prostate gland to lie nearly trans- 
versely across the rectum, giving the sensation of considerable enlargement to 
inexperienced digital examination. Conversely, in acute retention a gland not feeling 
enlarged may be accepted as normal, apart from the possibility of middle lobe 
enlargement and fibrosis. Consistency of the gland, however, is important in 
suggesting carcinoma or stone, lack of definition of the edge being in favour of 
carcinoma as would be a history' of a sciatic tj^pe of pain and umlateral leg oedema. 
Urethral discharge may be present from prostatic stones, so that a rectal examination 
should be done for acute retention in such cases before diagnosing urethritis alone 
as the cause. 

Examination of the penis and urethra will reveal stricture of the meatus, neoplasm, 
and stone or foreign body in the lumen. 

X-ray examination . — ^An X-ray of the prostate and pelvis is often valuable to 
confirm the presence of stones or metastases. 

TRE.VrMENT 

A hot bath (with specific instructions to the patient to void urine in the bath; a 
point of importance with some sensitive patients, even with retention) and an enema 
are worthy of trial in cases due to urethritis and in postoperative cases, although 
in the second group the bath is often not feasible; they may also be tried in prostatic 
obstruction while arrangements for admission are being made. 

Carbachol and doryl are contraindicated for cases of mecham'cal obstruction 
such as stricture and prostatic retention, but are likely to prove useful in tabes and 
postoperative retention. Particular care should be given to instruction in dosage: 
0.5 c.cm. of solution (J mgm.). 

If carcinoma of the prostate is definitely diagnosed catheterization may be carried 
out, as probably micturition 'n'ill soon be re-established with stiibcestrol, S mgm. 
t.d.s. The catheter is removed on the 7th day to discover whether the patient can 
micturate; if he fails, a second week usually suffices and he may be admitted more 
leisurely to hospital for subcapsular orchidectomy which will allow the stiibcestrol 
dosage to be reduced to 1 mgm. t.d.s. This reduction of dosage delays the onset of 
stiibcestrol resistance. In cases of doubt stiibcestrol should not be given without a 
second opinion as a hard gland is quickly rendered soft and this may lead to faulty 
diagnosis. 

Stricture and prostatic stones require the passage of a metal sound tmder local 
anaesthesia (o.i per cent, amethocaine is satisfactory) and if this fails a filiform guide 
(gum elastic, sterilized in formalin vapour or by soaking for half an hour in biniodide 
of mercury; boiling makes them very soft) may be passed and Harrison’s follow-oc 
bougie attached or a Phillip’s catheter, care being taken that the filiform has really 
passed the stricture and is not just buckling up in the urethra and so allowing the 
follow-on to make a dangerous false passage. The removal of the bougie should 
allow the patient to micturate and later to attend for regular dilatation. In the case of 
very “tough” strictures when the follow-on has failed it may suffice to tie in the 
filiform for twenty-four hours, allowing urine to trickle around and at the same time 
to soften the stricture and so facilitate later “bouginage”. 

Intemuttent catheterization may be required after failure of simple remedies in 
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of tension in the posterior segment of the pelvic floor to give a referred pain, or to 
direct involvement of the sacrum itself. 

CONCLUSION 

An attempt has been made to show that pelvic lesions may produce backache 
in the lumbo-sacral area by causing an increase in tension in the posterior segment 
of the pelvic floor. It must be emphasized, however, that such lesions may exist 
without producing such an increase in tension and in such cases are not the cause 
of an accompanying backache. It is the lack of appreciation of this that accounts for 
so many patients having their backache attributed to a pelvic lesion whereas it is ia 
fact due to an undiagnosed orthoptedic cause. In order to treat the woman with tWs 
disabling symptom we must first determine which of the many causes is responsible 
for the symptom in her particular case. This requires full examination of the spine, 
including X-ray, and of the pelvis, and very often the help of the orthopedic 
surgeon or physiotherapist. 

H. H. Fouracre Barns, f.r.c.s., m.k.c.o.g. 

THE TREATMENT OF RETENTION OF URINE 

In the management of retention of urine in general practice much depends upon the 
diagnosis of the cause, and a rough classification is given here. 

(l) Prostate — Simple enlargement 
Carcinoma 

Fibrosis, with or without stones 
Prostatitis, and abscess 

(а) Urethral stricture 

(3) Urethritis 

(4) Nervous diseases, e.g. tabes 

(s) Trauma: spinal injury, ruptured urethra 

(б) Postoperative, post-parturition 

{7) Rarer causes: pelvic tumours, including pregnancy: stone; growth or foreign body 
in or around the urethra; senile atonic bladder; hysteria 

Infection remains the most serious complication in treating these cases, even 
attendant urtemia being in the majority of cases purely the result of pyelonephritis. 
The infection is commonly introduced by urethral instrumentation, which should 
be withheld if possible, particularly in patients for whom admission to hospital is 
essential. The best example of this type is the paralysed bladder of spinal injury 
when the distention and retention are complete, but no attempts must be made to 
relieve this; the patient may safely have his bladder ignored for two or three days 
imtil his arrival in a hospital specializing in spinal injuries. Similarly, with a ruptured 
urethra hospital treatment is necessary, but the pain of the full bladder should be 
relieved by morphine rather than by an attempt to catheterize. If the pain is un- 
bearable a lumbar puncture needle introduced above the symphysis pubis will give 
relief with less risk of infection during the period of the patient’s transfer to 
hospital. 

DIAGNOSIS 

In the diagnosis of the cause of acute retention it is necessary to exclude suppression 
of urine, an example being one patient W'ho had the daily passage of a bougie for a 
supposed stricture when in reality a stone was lodged at the lower end of each 
ureter. 

Previous history of Neisserian infection (often more than forty years ago) and 
some recent straining micturition and increasing poverty of the stream will suggest 
stricture. In other cases nocturnal frequenc}% hesitancy, urgency and the necessity 
for avoiding straining will indicate prostatic obstruction, altliough in some cases an 
acute retention must be numbered as the first symptom of such an enlargement. 
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washed out daily (i;8ooo oxycyanide of mercury being favoured) and attention 
given to ensure satisfactory working of the catheter, which should be connected to a 
clear-glass bedside bottle, regularly inspected and emptied. The meatus should be 
cleaned daily and the whole WTapped in an antiseptic swab. The patient should be 
allowed up so far as possible (with the bottle at the chair side and not spigotted) and 
should be taught breathing exercises. 

In some cases of acute retention with ursemia and pyelonephritis, intravenous 
saline or sodium sulphate may be needed. Glucose, 20 c.cm. of a 50 per cent, solution, 
is a valuable diuretic, but must be given rapidly intravenously and followed by 
saline, otheru’ise clotting will occur. Suprapubic cystotomy is now mainly reserved 
for (a) patients who cannot tolerate a catheter; (b) cases of great mechanical diffi- 
culty in passing an instrument. Intermittent catheterization in simple prostatic 
retention is justified only when there have been no previous symptoms and there is 
some hope that by relief of the overdistended bladder micturition may be re- 
established and allow operative treatment to be carried out in a quiet and clean 
interval. When the retention is due to blood clot, evacuation is best carried out under 
ansesthesia with a Bigelow’s evacuator; this allows cystoscopic examination to be 
done and in some cases cauterization of the bleeding point. 

In conclusion, it is well to stress again the importance of avoiding infection; 
intravenous hexamine, 5 c.cm. b.d.s., is a useful therapeutic agent for this purpose 
if the recommended penicillin and sulphonamide therapy are for any reason not 
feasible. J. G. Yates Bell, m.b., f.r.c.s. 


NOTES AND QUERIES 

Subscribers are invited to make use of the service provided in this section. Answers frorn experts svill be 
obtained and dispatched as soon as possible to the senders of the queries. Publication of selected and 
suitable queries and replies is arranged according to available space. 


Alcohol and Pregnancy 

'Query. — ^There appears to be a fairly wide- 
spread riew held among laymen that alcohol 
should not be taken during pregnancy, but 
expert views differ. Is danger to the mother’s 
health implied, or danger to the growing fcetus? 
In either event, what pathological changes 
would be expected to take place in the maternal 
or fcetal organism as a result of moderate 
alcohol intake? 

Reply. — If a woman is in the habit of taking 
alcohol in ordinary moderation it is difficult to 
see how it can do any harm dizring pregnancy, 
provided that she does not suffer unduly from 
heartburn. In some cases when gastric digestion 
is sluggish a small amount of alcohol tvith food, 
or creme de menthe after a meal may be of 
considerable benefit. Experience of pregnant 
women and their varying habits does not 
indicate that moderate alcohol has the slightest 
discernible harmful effect on the fcetus. 

Aleck W. Bourne, e.r.c.s., f.r.c.o.g. 

Calciferol in the Treatment of 
Chilblains 

Query. — ^What is the value of calciferol in the 
prophylactic or therapeutic treatment of chil- 
^blains? V.^at is the most suitable preparation. 


mode of administration and scheme of dosage? 
Is pregnancy a contraindication to its use? 

Reply. — The published results of the value of 
calciferol in the prophylaxis or treatment of 
chilblains have been very conflicting. My own 
experiences have led me to the conclusion that 
it is well worth a trial. It tan be given by mouth 
as the high potency “ostelin” (Glaxo) tablet, 
each of which contain 50,000 units of vitamin 
Dj, or as “sterogyl ” (Roussel), which is put up 
in either oily or alcoholic solution, in ampoules 
containing 600,000 units. The high potency 
ostelin tablets are given three times a day and 
the sterogyl ampoules once a week. It is neces- 
sary to watch carefully for symptoms of in- 
toxication, e.g. thirst, nausea, vomiting, head- 
ache, as well as to have the serum calcium and 
serum alkaline phosphatase estimated at regular 
intervals. A drop in the serum alkaline phos- 
phatase, which almost invariably precedes a rise 
in the serum calcium, is an indication for reduc- 
ing the dose or withholding it. 

Pregnancy, whilst not a complete contra- 
indication, should indicate more care in the 
use, as the extra calcium taken in the form of 
milk and such like may increase the tendency 
to cause calcium deposits. 

J. E. M. WlGLEY, M.D., r.R.C.P 
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postoperative cases, and in infected cases -with spasm, such as urethritis and prostatic 
abscess, combined with treatment for the infection, but there is a risk of causing 
epididymitis. As a general rule a tied-in catheter is less likely to cause infection than 
repeated passage of an instrument through an infected passage into a cavity likely 

to form a residual urine for bacteria 
to flourish in. 

In retention from simple pras- 
tatic enlargement, infection is now 
the only serious problem and is 
almost invariably the result of cathe- 
terization, cystoscopy, or supra- 
pubic cystotomy; with careful atten- 
tion in hospital, infection can be 
avoided in the majority of cases. 
Preferably then, the patient should 
be admitted to hospital without 
catheterization and moipliine should 
not be withheld during the few 
Fig. I. — Loops of tape are first fixed to the ad- hours’ wait. A Tieraan’s rubber 
hesive side of the Elastoplast. catheter is the best for these cases 

(the Foley is ideal but not yet 
readily available), and i8 French the best size. It can be sterilized by boiling, and 
after passing it should be tied in with tapes and elastoplast (fig. 1-4) and the bladder 




Fig. 2. — ^Elastoplast fixed to 
penis. 



Fig. 3. — ^Fixing the tapes to the 
catheter with another piece of 
adhesive plaster, this allows ad- 
justment of the catheter without 
removal of tapes and strapping 
from the penis. 


Fig. 4. — Tying-in is 

complete(forclarity 
the tapes are shown 
fixed somewhat far- 
ther from the mea- 
tus than is the usual 
practice). 



emptied through an intravenous drip in about one hour; too rapid emptying may 
cause bleeding but very slow decompression is not now considered necessary. 

All patients tvith an indwelling catheter are given penicillin, 200,000 units eight- 
hourly, until the catheter is removed after the operation, and this is supplemented by 
sulphadiazine if pyrexia develops. With this treatment, attention to fibrillating hearts, 
bronchitis and so on is possible without the infliction of a suprapubic cystotomy 
writh its high morbidity and mortality rates, and the patient will be fit for a one-stage 
operation tvithout an increase in the operation mortality rate. The bladder should be 
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T;ith. At the induction, 400-600 c.cm. of air is 
probably sufficient. This can be gradually 
increased and the refills quickly spaced out to 
once a vrcck -with 1000-1200 c.cm. of air each 
time. It is necessary to control the height of 
the diaphragm by frequent "screening”. Some 
physicians apply an abdominal binder during 
the early weeks of pneumoperitoneum treat- 
ment; others prefer to enhance the tone of the 
abdominal muscles by physical measures. 

N. LI-OVD RuSBY, V.M., M.R.C.P. 

yitamin E in Eufuytren s Contracture 

'^HERY. — I read in the October 1947 issue (p. 


253) that Dupuytren’s contracture may be 
treated with large doses of vitamin E. Could you 
let me know the dosage used, duration of 
treatment, and if any ill-effects were reported 
in any of the cases treated? 

Reply. — We are treating some cases in this 
clinic with the large doses of vitamin E ad- 
vocated and are prescribing this in the form of 
"ephynal” (Roche), 100 mgm. per day, by 
mouth. It is too early y'et to comment on results, 
and I am not aware of any ill-effects. 

Professor Lambert Rogers, m.sc., r.R.c.s. 
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Penicillin in Streptococcal Carriers 

Ik a series of 18 chronic carriers of beta- 
hremolytic streptococci among children who had 
had rheumatic fever, J. R. Goemer et al. {New 
England Journal of Medicine, October r6, 1947, 
237, 576) found that the intramuscular admini- 
stration of penicillin eliminated the infecting 
organism from the throat in 13 cases. A similar 
result was obtained in two cases of acute 
streptococcal tonsillitis. The dosage of penicillin 
was 10,000 units every’ two hours, day and night, 
for ten days. In five of the patients tonsillectomy 
was performed 123 to 183 days after treatment, 
and it teas then found that the tonsils and 
'<onsiliar fossse were free from hatmolytic strepto- 
cocci, A further series of six children received 
penicillin in beeswax and peanut oil — single 
drily intramuscular injections of 150,000 units 
for ten days. In five of these children, all of 
whom were chronic beta-hcemolytic strepto- 
coccal carriers, the infecting organism was 
eliminated. It is concluded that "the ability to 
elinrinate beta-hmmolytic streptococci from the 
throats of most patients in close contact with 
persons who have had rheumatic fever suggests 
a practical method of protecting the latter group 
from beta-hsemolytic streptococcus infection”. 
It is also suggested that “ it is evident that further 
obser.'ations ate needed to ascertain whether 
prompt penicillin treatment for acute hremo- 
lytic streptococcus infections in subjects with 
rheumatic fever may decrease the likelihood of a 
recurrence of rheumatic fever”. 

A M-cthod for Prolonging the Action 
of Penicillin 

A simple method for prolonging the action of 
■ penicillin and maintaining a satisfactory con- 
centration in the blood, which is stated to 
produce results equal to those obtained by 
^_>njections of oily’ solutions, is described by 


E. Carlinfanti and F, Morra {Schweizerische 
Medizinische Wochenschrift, November 22, 1947, 
77, 1235). The penicillin is injected by sub- 
cutaneous route into the thigh or arm after 
the rirculation of the injection area has been 
retarded by the application of a rubber tourni- 
quet, using a pressure slightly less than the 
minimal arterial pressure. The tourniquet must 
not be left in place for more than one to five 
hours, according to the amount of penicillin 
injected, i.e. 10,000 to 100,000 units. Using this 
method the number of injections can be reduced 
to three of 73,000 units in twenty’-four hours, or 
five of 100,000 units in forty-eight hours, or 
the quantity of penicillin injected may be 
reduced to 80,000 units, giving eight injections 
of 10,000 units in twenty’-four hours. It is 
probable that tvith doses of 600,000 to 800,000 
units that a single injection might suffice to 
maintain a satisfactory penicillin concentration 
in the blood for tiventy-four hours. Accompany- 
ing graphs show that after injection of 16,000 
units the blood concentration level was main- 
tained for four hours, the tourniquet being 
removed li hours after injection; after injection 
of 75,000 units it was maintained for 8J hours, 
the tourniquet being removed after 3J hours, 
and after injection of roo.ooo, the level was 
maintained for 8i hours, these levels being in 
comparison with 2J, 4J and 6 hoars blood level 
concentration when no tourniquet was used. 
The pressure exerted by the tourniquet must be 
regulated by the absence of painful sensations in 
the limb. It is stated that with the use of this 
method the number of injections can be reduced 
and at the same time a considerable economy in 
penicillin usage can be effected. 

Sodium Ascorbate and Allergic 
Conditions 

American workers have for some time been 
recommending large doses of %'itamui C (looo to 
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Myasthenia Gravis or Hysteria? 

Query. — A female patient, aged sixty years, has 
to my knowledge had an essential hypertension 
{2S0/130) for the last eight jears. For the past 
four months she finds her eyelids keep closing, 
so that now she spends the entire day opening 
her lids. There is no weakness of the muscle, or 
any other muscles in her body. One month ago 
she saw an ophthalmologist, who considered 
her eyes perfect, but made no suggestion about 
the difficulty of keeping her eyelids open. Apart 
from this disability she feels quite well. Can 
you suggest any etiology, or treatment? 

Reply, — In the absence of any associated cranial 
nerve paresis or other neurological signs, the 
diagnosis lies between myasthenia gravis and 
hysteria. The former will be proved by the 
condition being less, or even absent, first thing 
in the morning, and by a therapeutic test of an 
injection of prostigmin methyl sulphate i.s 
mgm., and atropine sulphate i/ioo grain (0.65 
mgm.); improvement occurs within twenty 
minutes of the injection. If myasthenia is 
proved the treatment will be prostigmin, 5 
mgm. t.d.s. by the mouth, or ephedrine, J grain 
(32 mgm.) t.d.s., or eserine, 1/12 grain (5^4 
mgm.) t.d.s. If the condition is hysterical, the 
method of treatment must be left to the doctor 
in charge of the case who knows the patient 
and all the circumstances of the condition. 

Hector K. Go.wby, m.d., f.r.c.p. 

Depersonalization 

Query. — h married childless woman of forty- 
eight years of age with physical menopausal 
symptoms, developed a melancholia, the onset 
of which appeared to coincide tvith the adminis- 
tration of nitrous o.xide for dental extraction. 
Previous medical history, apart from a nervous 
breakdown at twenty-three years, is incon- 
sequent and trivial. Electro-convulsive treatment 
fnine times) improved the melancholia and she 
appeared to recover expression in her face, but 
one sjTOptom, that of “depersonalization” — 
a feeling that she is not herself — ^has persisted 
and remained intractable. Benzedrine and 
allied drugs have had no effect, nor have pheno- 
barbitone and ccstrin. Do you consider that 
intravenous narcosis with suggestion might help 
to remove the veil that is separating “herself 
from herself”? Could it do any harm apart from 
giving her an anaisthetic dose, if not any good? 
And what of the prognosis? 

— There are both psychological and 
physical factors in the causation of deper- 
sonalization. Since it is possible for the patient 
by worrying to magnify the symptoms, the 
treatment suggested may cause considerable 


benefit and can do no harm. However, physiol 
factors can also be important in its causstioi 
It has been artificially produced by mKcalia, 
and it may result from great fatigue. In ths . 
present case the biochemical changes at tht 
menopause are probably the main factor in io 
causation, and the patient, mw that she has hit 
her depression, should be reassured that deper- 
sonalization will disappear in time. 

A. Spencer Paterson, m.d., F.R.c.r.ts. 

The hiduction and Refills of Paeumih 
peritoneum . 

Query. — I have been unable to find in any* 
standard textbook on tuberculosis the correa 
technique for induction and refills of pneuma- 
petitoneum (a) in the usual site — left side of 
abdomen; (b) through the right side of 
diaphragm. 

Reply. — ^There is a choice of three sites for 
induction of pneumoperitoneum; (i) an inch or 
ttvo below the umbih'cus, either in the midiine or 
lateral to the rectus muscle; (2) a short distance 
below the left costal margin, also lateral to the 
rectus muscle; and (3) through one of the loffN 
right intercostal spaces in the mid-axillary line. 
The last carries with it the danger of injuring 
the liver. If the subumbilical route is used the 
bladder should first be emptied. 

The technique is not difficult for anyone 
familiar with pneumothorax work; the saau 
induction needle and apparatus can be used- , 
After preliminary sterilization the skin is anas- 
thetized and anresthesia continued through the 
abdominal wall to the peritoneum. A small nic£ 
is made in the skin through which the induction 
needle can easily pass and this is insertea 
through the abdominal wall with the sharp 
stilette. A blunt stilette may be used to per- 
forate the peritoneum. The passage ^ of the 
needle is greatly helped if the patient is ashed 
to raise the head and shoulders slightly off the 
pillow; this tautens the abdominal muscles and 
counteracts sagging. It is not always easy to 
know when the peritoneal cavity has been 
reached as the pressure is not so readily regis- 
tered as ira the case of a pneumothora.x. Often 
the perforation of the peritoneum can be felt- 
If not, the patient should be asked to cough , 
gently and a free quick oscillation of the column - 
of fluid in the manometer is seen if the needle 
is in the peritoneal space. 

Refills can be given regularly under the left 
costal margin, or through one of the lower rib 
spaces, choosing, for preference, the side on 
which the diaphraem is paralvsed if a phrenic 
operation has been done. If a' thin sharp-ended 
pneumothorax refill needle of the Morland 
pattern is used local ana.-sthe.sia can be dispensed 
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The Removal of Cutaneous Stains 

The successful removal of cutaneous stains, 
such as those caused by potassium perman- 
ganate or gentian violet, by the use of depila- 
tories which contain alkaline sulphides is 
recorded by T. Combleet {Journal of tlie 
American Medical Association, November i, 
1947, 135, 573). When a depilatory is applied for 
the removal of halt, if the procedure is carried 
out properly, the product also removes the 
outermost layer of the epidermis without 
causing irritation. If applied solely for the 
Removal of stains on the sldn the application 
'i^ed not be so long and there is even less 
possibility of any skin irritation occurring. Thus 
it is stated that the chemical depilatories “neet” 
and "sleek” require about five minutes to 
remove stains from the skin; to clean the nails 
the apph'cation needs to be a little longer. For 
removal of stains from the hair, a dilute solution 
of a sulphide, such as the calcium salt, is 
recommended to be applied for extremely short 
intervals followed by rinsing, the procedure 
being repeated until the desired effect is ob- 
tained. In this connesion, however, it is stated 
that "great care and some experience are needed 
to remove the stains and to leave the hair 
intact”. The author has also used the method 
for the removal of adherent scales and crusts 
which persist some time after a dermatitis has 
rhsappeared, and for the removal of discoloration 
.jollowing medicinal applications after complete 
Healing of the lesions, hut pigmentary struns of 
the skin, such as those which follow an in- 
flammation, are too deeply imbedded for re- 
moval by the method. 

Folk dcid and Purpura 

Two cases of thromborytopenic purpura in 
which the administration of folic acid appeared 
to be of value are reported by T. H. Gridley 
and T. R. Waugh {Canadian Medical Association 
yournal, November 1947, 57, 487). One was a 
woman, aged fifty-two years, in whom splenec- 
tomy had been performed for the condition in 
1943. This was followed by only temporary 
improvement. During the next three years 
various forms of treatment were tried, including 
blood transfusions, vitamin C, vitamin K, snake 
venom, and so forth, but all without avail. In 
May 1946, during a particularly severe attack of 
purpura, she was given folic acid orally in daily 
doses of 10 mgm. Improvement was noted on 
the sixth day. When last seen, fourteen months 
later, “she had no signs or symptoms of a 
recurrence of the hremorrhagic ^athesis”. The 
second case was one of purpura due to bismuth 


intomcation in a man aged sixty-six years. Folic 
acid was given orally in daily doses of 5 mgm., 
with some improvement, but it was not until the 
daily dose was increased to 10 mgm. that the 
purpuric eruption disappeared completely. 
Four months later the patient was still taking 
folic acid and there had been no recurrence of 
the purpura. 

Vitamin and Gynergen in the 
Treatment of Herpes Zoster 

A COMBINED therapy of vitamin Bi and g>'nergen 
has been used with success by F. Lana Martinez 
and J. L. Lana Salarrullana {Medicina Expanala, 
July 1947, 18, 136) in a series of eases of herpes 
zoster. The recommended dosage of vitamin Bj 
is 2, 5 or 10 mgm. daily, by subcutaneous or 
intravenous injection, and of gjmergen 0.3, i and 
1.5 c.cm. by subcutaneous injection. In some 
cases higher dosage was tised, as in the case of a 
seventj'-year old patient who after receiving 10 
mgm. vitamin Bj and 2 c.cm. gynergen for the 
first three days was given 20 mgm. vitamin B, 
and 2 c.cm. gynergen for the following three 
days, with resultant complete disappearance of 
pain. In another case, that of a thirty-year old 
man with extensive eruption, fever, and severe 
lumbago, i c.cm. gynergen and ro mgm. 
vitamin Bj were given for the first three daj-s: 
on the fourth day there was complete dis- 
appearance of fever and lumbago, the vesicles 
began to dry and the scabs fell off on the twelfth 
day. No other analgesics were employed in any 
of the cases during the period of vitamin Bj and 
gynergen therapy. There was no incidence of 
untoward secondary reactions apart from slight 
nausea and vomiting and sensation of cold in 
the lower extremities in some cases following 
gynergen administration. 

A Vehicle for Unpleasant Drugs 

According to the Joitmal of iJie American 
Pamiacetitical Association (May 1947, 8, 286) the 
foUovring is the formula of “a neutral vehicle 
and digestive** which is being recommended by 
the Joint Committee on Professional Relations 
of the Medical Society of New Jersey and the 
New Jersey Pharmaceutical Association: — 

Elixir Papain and Diaatase 

Papain i.Sgm. 

Diastase 1.8 gm. 

Glycerin 36.0 c,cra. 

Al«)bol 21.6c.cnL 

Water g.s 120.0 c.caL 

Flavoured with compound spirit of orange coloured 
red with solution amaranth. 

This preparation is said to produce no in- 
compatibilities with carbonate or other alkaline 
salts and to be compatible with most other drugs. 
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2000 mgm. daily) in the treatment of refractory 
cases of allergy. On the basis of the fact that 
suprarenalectomized animals develop an in- 
creased sensitivity to histamine, S. L. Ruskin 
(American Journal of Digestive Diseases, Sep- 
tember 1947, 14, 302) has investigated the value 
of the sodium salt of ascorbic acid (sodium 
ascorbate) in the treatment of refractory cases 
of allergy. Sodium ascorbate was given orally in 
the form of tablets, each containing too mgm. 
The dosage ranged from 3 to 5 tablets thrice 
daily. Details are given of eight patients treated 
in this way: five with hay fever, two with 
asthma, and one with "nasal allergy”. All re- 
sponded satisfactorily, and it is claimed that 
sodium ascorbate was more effective than 
ascorbic acid and “represents a marked advance 
in the therapeutic approach to allergy”. 

Vitamin K in the Treatment of 
Chilblains 

Using a commercial preparation of aceto- 
menaphthone, synthetic vitamin K, in an 
average dosage of 20 mgm. daily, the dosage 
varying, however, with the individual patient, 
D. P. Wheatley (British Medical Journal, 
November t, 1947, ii, 689) has treated a small 
series of cases of chilblains. In one case, a man 
of thirty-seven with chilblains on the hands 
and feet and signs of ulceration of several toes, 
a single intramuscular injection of 5 mgm. 
acetomenaphthone was given. When seen one 
week later the fingers were normal and the toes 
showed only a slight residual swelling. A course 
of 10 mgm. acetomenaphthone mice daily bj" 
mouth was instituted, and by the end of a 
further week all signs of the chilblains had dis- 
appeared. There \s'as no recurrence at the end of 
two months, during which time the man had 
resumed his outdoor work. Another patient who 
had mild chilblains in cold weather was given 
an oral course of 20 mgm, vitamin K daily. 
After five days the chilblains had disappeared. 
During a spell of severe weather shortly after- 
wards, 20 mgm. twice daily did not prevent the 
appearance of chilblains, but increase of dosage 
to 20 mgm. thrice daily resulted in their sub- 
sidence. A maintenance dose of 10 mgm. daily 
proved insufficient to prevent recurrence, but 
on institution of larger dosage which was con- 
tinued for five weeks no further symptoms were 
encountered. Of the eight cases recorded, com- 
plete relief was obtained in three, 

Benadryl and the Common 
Cold 

AccoiTOtNG to J. M. Brewster (Untied States 
Naval Medical Bulletin, September-October 


1947, 47, 210), benadtyl “has proved to belli! 
most satisfying .single therapeutic agent forth! 
treatment of the common cold”. This condusion 
is based upon a series of 100 cases, in to per •- 
cent, of which benadtyl completely aborted the 
condition, whilst in 95 per cent, there was 
shortening of the course of the disease tvith 
marked subjective relief. In adults the dosevras 
one so-mgm. capsule; this was rarely repeated 
more than once in twenty-four hours and that 
at bedtime. The night dose was combined aith 
10 grains (0.65 gm.) of aspirin. For children 
under twelve years of age the dose was to to 25 
mgm. The value of benadtyl in the common col^ 
is attributed to (a) inhibition of the serous dis- 
charge from the respiratory mucous membtant; 
(b) its sedative action; (c) inhibition of the cough 
reflex, especially in children — this is attributed 
to elinu'nation of postnasal dripping; (d) pre- 
vention of herpes when the benadryl is tt&en 
immediately after the appearance of the irittiai 
itching wheal. To be effective, it is emphasized 
that benadryl must be taken immediately the 
first symptom of a cold is noted. 

Calciferol in the Treatment of Ltipui 
Vulgaris 

An interim report on the results of investigations 
in a series of twenty patients tvith severe lupus 
vulgaris undergoing treatment with caldfctoi 
at MorJand Hall is given by D. R. Mawe 
(British Journal of Dermatology and 
October 1947, 59, 333), The average age of thi 
patients was thirty-eight years, and the avetagt 
number of years they had had the disease before 
coming to Morland Hall for treatment tyas 
nineteen. The calciferol employed was high 
potency ostelin, 7 patients receiving it by intra- 
muscular injections of an oily solution and 13 
by mouth, 7 in the form of oil in capsules and 
6 in the form of emulsion. The dosage em- 
ployed was 150,000 units daily by mouth, or 
600,000 units ttvice weekly by injection. Blood 
counts, sedimentation rates and calcium estima- 
tions were done at monthly intervals, and abo 
tuberculin skin reactions by intracutaneous 
injections of o.i c.cm. of irtooo and t:io,ooo 
tuberculin into the skin of the forearm fort- 
nightly. After the first two or three weeks each 
patient looked decidedly worse; the lupus was 
more angiy and swollen and in some cases ulcers 
broke down spontaneously. After three weeks' 
treatment improvement began, the lupus be- 
coming flatter and finally fibrosis appearing and 
squeezing the lupus so that in many cases there 
was disappearance of active disease. As regards 
toxicity, 1 1 of the 20 patients showed toxic symp- 
toms; treatment was continued in 7 cases and 
the to.xic effects disappeared within a fe%v days. 
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The Rejitoval of Cutaneous Stains 
The successful removal of cutaneous stains, 
_such as those caused by potassium perman- 
ganate or gentian violet, by the use of depila- 
tories which contain alkaline sulphides is 
recorded by T. Combleet (Journal of the 
American Medical Association, November i, 
1947, 135, 573). When a depilatory is applied for 
the removal of hair, if the procedure is carried 
out properly, the product also removes the 
outermost layer of the epidemus without 
causing irritation. If applied solely for the 
Removal of stains on the skin the application 
need not be so long and there is even less 
possibility of any skin irritation occurring. Thus 
it is stated that the chemical depilatories "neet” 
and “sleek” require about five minutes to 
remove stains from the skin; to clean the nails 
the application needs to be a little longer. For 
removal of stains from the hair, a dilute solution 
of a sulphide, such as the calcium salt, is 
recommended to be applied for estremely short 
intervals followed by rinsing, the procedure 
being repeated until the desired effect is ob- 
tained. In this connexion, however, it is stated 
that "great cate and some experience are needed 
to remove the stains and to leave the hair 
intact”. The author has also used the method 
■ for the removal of adherent scales and crusts 

• which persist some time after a dermatitis has 
( disappeared, and for the removal of discoloration 
I ..Allowing medicinal applications after complete 
i healing of the lesions, but pigmentary stains of 

• the skin, such as those which follow an in- 
' flammation, are too deeply imbedded for re- 

moval by the method. 

Folic Acid and Purpura 

j Two cases of thrombocytopenic purpura in 
. which the administration of folic acid appeared 
, to be of value are reported by T. H. Gridley 
^ and T. R. Waugh (Canadian Medical Association 
Journal, November 1947, 57, 487). One was a 
^ woman, aged fifty-two years, in whom splenec- 
tomy had been performed for the condition in 
/ t943. This was followed by only temporary 

improvement. During the next three years 
j, various forms of treatment were tried, including 
j V blood transfusions, vitamin C, vitamin K, snake 
j venom, and so forth, but all without avail. In 
,i hlay 1946, during a particularly severe attack of 
^ purpura, she was given folic acid orally in daily 
doses of 10 mgm. Improvement was noted on 
the sixth day. When last seen, fourteen months 
X later, “she had no signs or symptoms of a 
^ recurrence of the hjemorrhagic diathesis”. The 
second case was one of purpura due to bismuth 


intoxication in a man aged sixty-six years. Folic 
acid was given orally in daily doses of s mgm., 
with some improvement, but it was not rmtil the 
daily dose was increased to 10 mgm. that the 
pvupuric eruption disappeared completely. 
Four months later the patient was still taking 
folic acid and there had been no recurrence of 
the purpura. 

Vitamin and Gynergen in the 
Treatment of Herpes Zoster 

A COMBINED therapy of vitamin Bi and gynergen 
has been used with success by F. Lana Martinez 
and J. L. Lana Salamillana (Medicina Expanola, 
July 1947, 18, 136) in a series of cases of herpes 
zoster. The recommended dosage of vitanun 
is a, 3 or 10 mgm. daily, by subcutaneotis or 
intravenous injection, and of gynergen 0.3, i and 
1.3 c.cm. by subcutaneous injection. In some 
cases higher dosage was used, as in the case of a 
seventy-year old patient who after receiving to 
mgm. vitamin B, and a c.cm. gynergen for the 
first three days was given 20 mgm. vitamin B, 
and 2 c.cm. gynergen for the following three 
days, with resultant complete disappearance of 
pain. In another case, that of a thirty-year old 
man with extensive eruption, fever, and severe 
lumbago, i c.cm. gynergen and 10 mgm. 
vitamin Bi were given for the first three days: 
on the fourth day there was complete dis- 
appearance of fever and lumbago, the vesicles 
began to dry and the scabs fell off on the twelfth 
day. No other analgesics were employed in any 
of the cases during the period of vitamin Bj and 
gynergen therapy. There was no incidence of 
untoward secondary reactions apart from slight 
nausea and vomiting and sensation of cold in 
the lower extremities in some cases following 
gjTiergen administration. 

H Vehicle for Unpleasant Drugs 

Accobding to the Journal of the American 
Pamtaceutical Association (May 1947, 8, 286) the 
following is the formula of “a neutral vehicle 
and digestive” which is being recommended by 
the Joint Committee on Professional Relations 
of the Medical Society of New Jersey and the 
New Jersey Pharmaceutical Association; — 

Elixir Pap^ and Dlsatase 

Papain r.Sgm. 

x.S gm. 

Gls’cerin 36.0 c,cm. 

Alcohol 21.6 c.cm. 

Water 120.0 c.cm. 

Flavoured with compound spirit of orange; coloured 
red with solution amaranth. 

This preparation is said to produce no in- 
compatibilities with carbonate or other alkaline 
salts and to be compatible with most other drugs. 
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The Appendix. By R. J. McNeill Love, 

M.S., F.R.C.S., F.A.c.s. London: H. K. 
Lewis & Co. Ltd., 1947. Pp. vi and jrS6. 
Figures 54. Price 12s. 6d. 

Mr. McNeill Love has been known for some 
time as an authority on diseases of the appendix, 
and he has now given us the best book that has 
been written round tliis surgical trophy. Every 
chapter is interesting and informative, including 
the admirable short historical survey which 
forms the first. The succeeding chapters on 
etiology, diagnosis and differential diagnosis 
could not be bettered, for they are packed with 
experience and clinical wisdom. The chapters 
on treatment deal with appendicitis in all its 
aspects, including general peritonitis and com- 
plications such as burst abdomen. The illustra- 
tions are clear and well chosen. A surgeon 
reviewer will always find points of disagreement 
with a surgeon-author over a subject an which 
all surgeons consider themselves authorities. 
Mr. Love has been perhaps too generous in 
allotting space to topics which he admits are 
valueless, such as the Battle incision, ileus 
duple.x, or the use of gas-gangrene serum in 
peritonitis, or even dangerous, as the treatment 
of ileus by purges; space that might have been 
used in explaining how to get a Miller-Abbott 
tube past the pylorus, or discussing the manage- 
ment of salt and protein balance in patients on 
intravenous therapy. He has one bee in his 
bonnet, the expectant treatment of appendicular 
abscess, which he allows to buzz for 10 per cent, 
of the book. This little manual is a really helpful 
addition to the literature of an important subject. 

Obstetrics and Gyncscology. By C. Scott 
Russell, m.b., f.r.c.s., m.r.c.o.g. 

London: Oxford University Press, 1947- 

Pp. viii and 214. Figures 21. Price izs. 6d. 
This little book is intended for ex-Service 
doctors returning to civilian practice who wish 
to freshen their knowledge of obstetrics and 
gynascology and obtain an insight into some of 
the advances made in recent years. The printing 
is excellent and the illustrations are clear. The 
important aspects of antenatal care, labour and 
the puerperium of the normal case are concisely 
and clearly written. The more important ab- 
normalities, including disorders of the newborn, 
are then dealt with in a well-balanced manner, 
and the last part of the book is concerned with 
gynecological conditions. The author has 
managed to steer a steady course among the 
many confiicting views at present held, and 
gives much sound advice. In places, however. 


there is perhaps a tendencj’’ to advocate too- 
much interference, which might prove dm- 
gerous in his readers’ hands. For example, h: 
•would appear to encourage the use of o.\-ytotic 
drugs in the third stage of normal labour to aid 
delivery of the placenta. A normal third stap 
does not need such unnatural interference 
Similarly, the wisdom of advocating the in- 
sertion of a vaginal pessary for retroversion and 
prolapse during the early days of involution 
and thereby stretching incompletely involui^ 
tissues is questionable. In spite of this tendewv 
the author is to be congratulated on this link 
book which should readily appeal to those fat 
whom it is intended. 

Rheumatism and Soft Tissue Injuries. Br 
James Cyriax, m.d. London: Hamish 
Hamilton Medical Books, 1947. Pp. 410. 
Figures loi and 107 plates. Price 42s. 
This book is well produced and excellently 
illustrated. The detail with which Dr, Cyritt 
describes his methods of diagnosis, and in par- 
ticular his manipulative and massage techniqu'i 
is an example of clarity. Some of his theon^ 
of causation and etiology will not, however, be 
acceptable to all. His dogmatic statement that 
“lumbago ... is now known to have no con- 
nexion with rheumatism, being in fact the 
given to an attack of internal derangement m » 
low lumbar spinal joint” and that “the com- 
monest cause of back-ache in all except the 
elderly is fragmentation of a low lumbar inw- 
vertebra] disc” will certainly disturb many. Be 
leans to the old “adhesion” theory of fibrositi'i 
and while mentioning Elliott’s theory^ of lo®^ 
muscle spasm he ignores Copeman’s W' 
theory, stating that tender fatty nodules have 
nothing to do with rheumatism or fibrositis- 
The author is quite dogmatic that vaccines are 
valueless, but leans towards a virus etiology o* 
the rheumatic group of diseases. He gi'ca 
reasons for some of his theories and there are 
many suggestions that make one think. 
details of technique of treatment and the 
photographs and illustrations, both of treatment 
and segmental nerve supplies, are really 
and make the book well worth a place in the 
library of everyone studying physical medicine. 

Recent Advances in Public Health. 

J. L, Burn, m.d., d.Hv., d.p.h. London; 
J. & A. Churchill Ltd., 1947. Pp. viii 
and 409. Figures 82. Price 25^. 

It is inevitable that a book reviewing the Public 
Health progress of the last twenty years should- 
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be essentially a record of the successes and 
failures of what might be termed the “Newman 
^ era” and its division into three parts concerned 
respectively with the individual, the com- 
munity and the environment is both logical and 
convenient. The sections in the first part on 
the care of mother and child and on the care of 
handicapped children are particularly well done. 
Brief but adequate accounts are given in the 
second part of such important community 
developments as the Papworth Tuberculosis 
Colony and the Peckham Health Centre ex- 
jxperiment. In the third part the number of 
'■‘Objects dealt with is small but several of con- 
siderable current interest, such as the high- 
temperature-short-time method of milk pas- 
teurization, are fully covered. The accounts 
given of many of the subjects are descriptive 
rather than critical and many workers within 
the wide field of public health, e.g. epidemiolo- 
gists and pathologists, may consider that the 
subjects which specially interest them have not 
received sufficient attention. 

Health Services in England. By G. R. C. 

WoFINDEN, M.D., B.S., D.Ph., C.P.A. 
Bristol: John Wright & Sons, Ltd., 1947. 
Pp. X and 191. Price lor. 

This book describes and discusses the health 
services in England as they were in 1946, and 
in a postscript deals with the National Health 
service Act of 1946. It should prove useful to 
those who have administrative posts under the 
new Act, in that it provides a short and readable 
background ag^st which their current prob- 
lems should be viewed. Some sections are of 
general interest and there are but few who 
would not be intrigued by the work on “prob- 
lem families” that has been bravely begun at 
Rotherham by Dr. Wofinden and his colleagues. 

NEW EDITIONS 

In view of the many changes in social legislation 
during the past three years considerable 
revision has been necessary in the preparation 
of the ninth edition of Jameson and Parkinson’s 
A Synopsis of Hygiene, by G. S. Parkinson, 
C.B.E., D.S.O., M.K.C.S., I..R.C.P., D.P.H. (J. & A. 
^ Churchill Ltd., 28s.). The re-planning of the 
' Health Services, new regulations under the 
Education Act, r944, new rules with regard to 
the diploma of public health, the National 
Health Service Act, and the National Insurance 
1 Act, have all been incorporated, and sections on 
, the antibiotics and DDT are among the new 
j material added. 

A NEW chapter on the protective mechanisms 
■ . °f the body and a number of photo-micro- 

(i graphs of specimens from human material have 


been added to A Textbook of Histology, by 
Evelyn E. Hewer, d.sc., in its fourth edition 
(Wm. Heinemann (Medical Books) Ltd., 2ir.), 
which has been revised throughout. Section 
cutting, methods of staining and formulae of 
solutions are given in the appendix to the new 
edition, which is well printed and generously 
illustrated. 

The Anatomy of the Nervous System, by Stephen 
Walter Ranson, M.D., pn.D., revised by Sam 
Lillard Clark, ph.d., in its eighth edition (W. B. 
Saunders Company, 321. 6 d.) has been sub- 
jected to some change of arrangement in re- 
vision, and new material and illustrations have 
been added. The last chapter is devoted to a 
laboratory outline of neuro-anatomy. The work 
is beautifully produced, both as regards text 
and illustrations, which number 417. There is a 
useful bibliography. 

The thirteenth edition of Hey Graves' Synopsis 
of Surgery, revised by Sir Cecil P. G. Wakeley, 
K.B.E., C.B., D.sc., P.R.C.S., P.R.S.E., F.A.C.S., 
F.R.A.C.S. (John Wright & Sons Ltd. 25s.) con- 
tains a new chapter on the use of penicillin and 
the sulphonamide drugs in surgery. Advances in 
vascular surgery, chest surgery, neuro-surgery, 
and surgery of the ductless glands have been 
incorporated. The Editor’s concluding remarks 
to his preface, “that as a student he carried the 
first edition about with him in the wards and 
out-patient department”, conunends this well- 
known synopsis to all students and practitioners. 

O'Meara's Medical Guide for India and the 
Tropics, by H. W. WilUamson, o.b.e., M.D., 
M.R.C.P., F.R.C.S.ED., Lieut.-Col. I.M.S., in its 
fifth edition (Butterworth & Co. (Publishers) 
Ltd., 30J.) contains a number of new articles, 
and extensive rewriting has been carried out, 
the result of which is a remarkably complete 
compendium for the use of those practising in 
tropical countries. 

Complete rewriting of the chapter on endo- 
tracheal anesthesia has been undertaken in the 
preparation of the fourth edition of Essentials of 
General Amssthesia, by R. R. Macintosh, M.D., 
F.B.C.S., D.A., and Freda B. Bannister, m.d., d.a. 
(Blackwell Scientific Publications Ltd., 30J.), 
and among other additions is a new chapter on 
trilene. The illustrations, which total 247, are an 
attractive feature of the new edition. 

Vade Mecum of Medical Treatment, by W. 
Gordon Sears, M.D., M.R.C.P., in its fifth edition 
(Edward Arnold & Co., loj. 6<f.) has been 
brought up to date in all sections and the 
appendix enlarged to include new information 
on the sulphonamides and penicillin. 
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NEW PREPARATIONS 
Anaijol, a methyl aspirin preparation for ex- 
ternal use in the treatment of neuritis and 
rheumatic affections, is supplied in the form of 
a non-staining, non-greasy liniment, which is 
stated to be easily absorbed by the skin and to 
possess a combined analgesic and counter- 
stimulant action. The manufacturers are Kay- 
Icne Ltd., Waterloo Road, London, N.W.2. 
EiCAmiON tablets (acid acetylsalicylic 0.33 gm., 
acid ascorbic zo mgm., menaphthorie 0.33 
mgm.) have been prepared, by the inclusion of 
menaphthone to counteract the prothrombin- 
reducing action of acetylsalicylic acid, and of 
ascorbic acid to supplement the accelerated ex- 
cretion in the urine which may lead to C- 
avitamitiosis, to prevent the ill-effects which 
often follow prolonged administration of acetyl- 
salicylic acid. Ekammon tablets are supplied in 
containers of 50, too, 300 and 1000 by Ward, 
Blenkinsop & Co., Ltd., 6 Henrietta Place, 
London, W.i. 

Gelusii., a new antacid adsorbent supplied in 
tablet form, each tablet containing magnesium 
trisilicate 7.5 grains (0.5 gm.) and dried alu- 
minium hydroxide gel 4 grains (0.25 gm.), has 
been prepared for use in the treatment of gastric 
acidity and peptic ulcer, and may be taken in 
combination with other medication, such as 
phenob.arbitone and belladonna. The manu- 
facturers are William R. Warner & Co., Ltd., 
Power Road, London, W.4, by whom Gelusii 
is issued in boxes of 50 tablets, price 3s. zid. 
(plus pjd. tax) subject to medical discount. 

HUNTERIAN SOCIETY MEDAL 
The Council of the Hunterian Society have 
decided to revive this award, competition for 
which is open to all general practitioners. The 
subject chosen for the next essay is “The Treat- 
ment of Obesity in General Practice”, and 
MSS must be received on or before December 
31, 1948. The Hon. Secretary to the Society is 
J. C. Ainsworth-Davis, Esq., F.R.C.S., 48 
Wimpole Street, London, W.i, to whom pros- 
pective competitors are invited to apply for 
further information. 

THE EMPIRE RHEUMATISM COUNCIL 


rheumatism among minen, to be carried oath 
the Research Department of the University c! 
Manchester (Nuffield Foundation). Tht post- 
graduate courses arranged by the Council in 
another feature of national importance. 


PUBLICATIONS 

BnWi Empire Cancer Campaisn: TtcaitpHt 
Anmal Report, 1947, contains detailed par- 
ticulare of the work carried out dunng theyta 
at the different research laboratoncs Mi 
hospitals. Of outstanding Interest are the tt- 
ports on the use of nitrogen musta^ - 
bronchogenic cancer, the results 1 

with radio-active tracer elements, and t e 
of the results of an investigation of 
nutrition and carcinogenesis, which has reu 
a direct relationship between growth inhibiMC 
and the protein content of the diet. 

Hearing Aids and Audiometers (M<^- 
Coun. Spec. Rep. Ser. No. 261) « there 
the Committee on Electro-Acous ^ 

interest to note that the Ministry 0 , ^ 

made arrangements for large-scale m 
of hearing aids for issue to f “"f c® 
new National Health Service Act ( 
tionery Office, is. 3d.). 

Diagnostic Agents, by _T, D. 

D.B.A., is the collection into biwUet t® 
series of tests that appeared in the rn 
ceutical Joumal in April and ^ 

Although primarily compiled for the 
pharmacists studying for the Diploma i 
chemical Analysis, the booklet should p 
great value to the practitioner, who wa 
therein full particulars of the diagnostic , 
for diphtheria, scarlet fever, ' 

allergy, blood sedimentation, renal funci 1 
blood sugar, the prostigrain test for 
and a number of other useful procedures (r 
maceutical Press, 2s. 6d.). 

BURROUGHS WELLCOME & CO. 
The address of the Burroughs Wellcome Home 
and Overseas Division is now 183-193 Euston 
Road, London, N.W.i (Tel. Euston 4477 '’ 
where practitioners should in future send com- 
munications. 


At the Annual General Meeting of the Empire 
Rheumatism Council on December 4, X947, 
Lord Horder, the Chairman, discussed several 
points of interest, among which were the adop- 
tion of the Annals of the Rheumatic Diseases as 
the official journal of the American Branch of 
the International League against Rheumatism, 
the reopening of the Council’s laboratory at ffie 
Hospital of St. John and St. Elizabeth, and a 
pilot survey into the incidence and causes of 


BINDING CASES , . 

Binding cases for Volume T"*? r7i7', ’•rtd those 
for previous X’oiumes, are ; v ! ■■■ !.■:'•••! v' 

gilt fettering, price 4 T. eaci , ; • i.'J’dc 

to hold six copies after the advertisement pages have hcen 
removed; they are not self-binding. Alternatively sub- 
scribers’ copies can be bound at an inclusive charge of 
los, per volume; this includes the cost of the binding 
case and return postage. 


The contents of the February issue, which will contain 
a aymposiutn on “The Present Status of Virus Disease”* 
will be found on page LXXiv at the end of the advertise- 
ment section. v- 
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EDITORIAL 


THE PLEBISCITE 

The Practiiimer has no party allegiance. We hold that the spirit of modera- 
tion is essential to the unity of the medical profession. Without unity a 
comprehensive medical service cannot function. The majority of the 
profession greatly desire the creation of such a service, and long before 
politicians showed any interest in it many doctors were eager but unheeded 
advocates. 

The present deadlock beWeen the Minister of Health and the doctors 
arises therefore not from a difference of principle but of administration. 
The Minister is thinking, and is bound to think, of his responsibilities to 
Parliament, the doctors of their patients. The first considers authority, the 
second freedom; for the essence of a doctor’s relation with his patients is in 
mutual confidence, which is lost if he loses his freedom. He expects frank- 
ness, which is the foundation of his diagnosis; he must inspire trust, which 
is often the prerequisite of all cure, even the cure itself. As we all know, 
such a relation obtains with difficulty between any full-time servant of the 
State and the private citizen. 

If any British Government should aim, openly or secretly, at a State 
Service in the totalitarian sense of the word, it would be the public duty of 
doctors to oppose it. Many do oppose the present scheme because they fear 
that the basic wage and the refusal of a right to appeal are steps towards 
such a State regimentation. Is this suspicion justified? It is deep and strong 
and no agreement is possible until it is removed. 

It has been said, “Let us try the plan, and amend it later.” But what 
amendment could restore lost confidence? Faith is a delicate plant as every 
doctor knows. It is not a commodity to be bought and sold. 

The gap therefore between Ministry and doctors, although small in 
extent, is deep. It is a conflict of responsibilities. Solution lies in agreement 
that the doctor must be secured in the prestige of independence, that the 
Minister shall not be required to answer for faults in the service which he 
has no power to remove. As both are essential to the success of the scheme, 
and to justice, a solution should not be far off. The difference beuveen the 
Minister and the British Medical Association can be bridged in an 
atmosphere of goodwill. The time for amendment is note. 



VIRUSES AND DISEASE IN MAN 

By C. H. ANDRE^^^S, M.D., F.R.C.P., F.R.S. 

Frotn the National Institute of Medical Research. 

The word “virus” probably brings two ideas to the mind of the non- 
specialist. First, he may think of it as something which has upset pre- 
conceived ideas of the nature of life by virtue of the fact that it can be 
crystallized. Secondly, he knows that viruses cause a lot of diseases which 
are particularly baffling to the medical profession. This article will attempt 
to bring these t\vo concepts into their proper perspective. 

THE PHYSICAL PROPERTIES OF VIRUSES • 

Size . — ^Viruses range in size from the approximately 250 mp. (0.25 p) 
diameter of psittacosis down to the 10 mp of the agents of poliomyelitis and 
foot and mouth disease. Thus the largest are about equal to the size of 
small bacteria; the smallest to some of the larger protein molecules. Within 
the 10-250 mp range they are fairly evenly distributed, with vaccinia, herpes 
and rabies among the larger ones, influenza near the middle (about 80 mp) 
and yellow fever, with some of the encephalitis viruses, down among the 
midgets. There are no indications of a break in the series such as might 
suggest that the smaller W'ere of entirely different nature from the larger 
ones. The sizes of many of the viruses were first determined by filtration 
through the collodion membranes of graded porosity (gradocol membranes) 
described by Elford. Later measurements by means of centrifugation, 
microscopy and other methods have in general confirmed the estimates 
obtained by filtration. 

Shape . — Most viruses affecting animals (“animal viruses”, for short) are 
roughly spherical. Some of the larger ones, such as vaccinia and others of 
the pox group, seem to be brick-shaped, and within tliem portions of 
greater density can be shown in electron micrographs (Rivers, 1943). Quite 
otherwise is it with many of the viruses which attack bacteria and higher 
plants. The bacteriophages are now’ generally agreed to fall into the virus 
group and are increasingly coming to be called “bacterial viruses”. Many, 
but by no means all, of them are seen in electron micrographs to consist of 
a head of definite size, shape and structure and a tail of definite length — 
the whole looking somew'hat like a spermatozoon or a tadpole. There is, 
however, no reason to believe that the tails are organs of locomotion! On 
the otlier hand, many of the plant viruses exist in the form of thin rods, of 
which the length is fairly constant but varies to some extent about a mean. 
The rods seem to consist of smaller units aligned end to end, but there is 
uncertainty as to how far the rods can be broken up W’ithout inactivating the 
virus. It is the alignment of these rods in parallel bundles which permits the 
ciystallization of such a virus as that of tobacco mosaic. Such an arrangement 
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should stricdy be called a para-crystal, but there are other, spherical 
viruses which can be aggregated into true crystals. It is no longer felt by 
many people that the faculty for orderly arrangement to form a crj’stal is a 
valid reason for regarding an agent as non-living. 

Electron microscopy . — ^The shape, the evidence of internal structure and, 
in the case of bacterial viruses, the existence of tails, have been revealed by 
the higher resolution which is possible with the electron microscope. New 
and better pictures of viruses are being published every month. The most 
striking recent development has been the shadowing technique of Williams 
and Wyckoff (1945), in which molecules of a suitable metal, usually gold, 
evaporated in a high vacuum, fall at almost glancing incidence on the virus 
preparation. The virus bodies are in this way caused to throw a shadow, so 
that when an electron micrograph is taken the image is one of excellent 
contrast and relief, giving information as to the three-dimensional features 
of the virus bodies. The plate (p. 85) shows pictures of vaccinia virus and 
of a staphylococcus bacteriophage taken with and without “shadowing”. 

It must be remembered that the electron microscope has two serious 
limitations. It is possible to examine only dried material in a high vacuum; 
this means that great precautions are necessary to avoid the production of 
artefacts in the drying process. Also, one cannot take pathological material 
from a disease of unknown etiology and “look at it under the electron 
microscope to see if there is a virus there”. Before virus material is worth 
examining it must be propagated in a suitable host xmtil it can be obtained 
in large quantity and then submitted to a greater or lesser amount of purifica- 
tion so that a given material may consist more of virus than of miscellaneous 
debris. 

Chemical composition . — So far as is known all viruses contain nucleo- 
protein. Some of the smallest, most simple ones seem to consist entirely of 
nucleoprotein, but the majority of animal viruses are more complex. 
Vaccinia, for instance, is thought to contain also lipid material, copper and 
flavin and, in its surface structure, at least three or four different antigens 
(Rivers, 1943). It seems that such a vdrus is not much more simple than 
bacteria. Nevertheless there has been great difficulty in showing with any 
virus that purified preparations hav'e enzymatic activity of their own; 
enzymes from host ceils seem rather easily adsorbed on the virus surface. 
Recently it has been claimed (Knight, 1946) that influenza virus propagated 
in mice contains mouse protein as an integral part of its make-up, and that 
when the same virus is growm in fertile eggs, then egg protein instead enters 
into its composition. Others, however, are not convinced that the results 
obtained cannot be explained by imperfect purification of the virus. The 
tobacco mosaic virus can be obtained free from all host protein: possibly it 
is easier to purify. 

From tissues infected with some of the larger viruses, antigens, sometimes 
called soluble antigens, can be obtained; these antigens are smaller than the 
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viruses themselves and are probably derived in most instances by the 
breaking off of something from the virus surface. They are recognized by in 
vitro serological tests, such as precipitation and complement fixation, and 
are known for vaccinia, influenza, lymphocytic choriomeningitis and some 
other viruses. 


VARIATION AMONG VIRUSES 

To the laboratory worker in this field the variability of viruses is one of 
their most important characters. If, for instance, he is trying to infect a 
laboratory animal with a virus from a human disease, he tries to adapt it to 
a strange host; this in fact amounts to selecting variants which can grow in 
the new environment. Variants of viruses mays in many instances, be 
equivalent to mutations of higher organisms; they may affect the affinity of 
the virus for the tissues of various hosts, the wrulence of its attack on 
cells of one particular host, resistance to external influences, and antigenic 
structure. Some virus-mutants have proved a veritable godsend: such is the 
17D strain of yellow fever virus which has permitted the safe vaccination 
of millions of people. Vaccinia virus, too, is probably a mutant of variola. 

NATURE AND ORIGIN OF VIRUSES 
The facts so far described give some basis for discussion of what viruses 
are. In many respects they quite obviously act like living things: the facts of 
variability combined \vith self-replication make them automatically subject 
to the forces of natural selection. Few, if any, epidemiologists will deny that 
most virus infections behave like other infections: the success of quarantine 
in keeping rabies out of Britain and foot and mouth disease out of Australia 
shows that these viruses do not readily arise de novo. There is only one 
matter of dispute: some think they are highly specialized parasites, de- 
graded, as so many parasites are, from the more complex make-up of larger 
ancestors; others, that they have been, or are still being, derived from some 
part of the host cell which has broken away from its emdronment, hawng 
the ambition to set up on its own as an independent organism. The argu- 
ments in favour of the latter view are most cogent in the case of the plant 
wruses. Among these are the ones which have been crj'stallized; all that 
have been studied seem to be in the lower size-range and all may consist 
only of nucleoprotein. Further, a case can be made out for de novo origin 
rather more convincingly than for any animal virus. The nature of the plant 
viruses may be said to be an entirely open question. As to the bacterial 
viruses, it is hardly possible to look at such a tadpole-like object and believe 
it to be anything but an organism. Burnet (1945) has suggested that 
“phages” may be the only survivors of a pre-cellular form of liwng thing. 

Whatever be the verdict on plant viruses, nearly all workers on animal 
viruses conceive of them as organisms in which specialized parasitism, 
simplification of structure and diminution in. size have gone hand in hand. 
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The larger ones are admittedly organisms and, running down the scale to 
the foot and mouth virus, there seems singularly little evidence for an 
essential change in properties. 

WEAPONS OF ATTACK 

Viruses are, so far as is known, all intracellular parasites; the disease- 
producing ones probabl}’ act chiefly by multiplying within cells, in due 
course destroying the cells and correspondingly damaging the host as a 
whole. In many instances, inclusion bodies, consisting of cytoplasmic 
colonies of virus, can be found in cells, and these are often of diagnostic ' 
value (e.g. molluscum contagiosum). Other similar appearances, some in the 
cytoplasm, some in nuclei, are equall}^ characteristic but are less certainly 
colonies of virus; intranuclear inclusions may represent degenerative 
changes secondar)' to virus multiplication (herpes simplex, varicella). 

Many viruses at first cause cells to proliferate excessively and only later 
to necrose. The proliferation ma\' be relatively slight and necrosis MU 
then dominate the picture. If, however, the virus is less damaging, pro- 
liferation alone may for months represent the only reaction of the host 
(infective warts). It is this known capacitj'' of a virus to induce cell multi- 
plication over a long term which is one of the potent arguments in favour of 
the virus theory of cancer. 

Besides these direct effects of viruses multiplying within cells, there have 
recently been revealed so-called “toxic” effects of viruses, apart from any 
virus multiplication. This was first shown during the war for rickettsias, the 
group of organisms which cause t3"phus and related fevers and which seem 
to stand between the viruses and the bacteria. Very large doses of rickettsim 
given to mice intravenously will kill them within twenty-four hours and 
without apparent!)" multiplying. Only the living bodies of the organisms, 
not any products thereof, were effective; it is thus doubtfully justifiable to 
talk of a toxic action. Similarly, very large doses of influenza virus will, in 
the absence of multiplication, rapidly produce certain pathological changes: 
they can cause keratitis when injected into the anterior chamber of a rabbit’s 
eye, encephalitis when put into a mouse’s brain, or pneumonia in its lungs 
(Henle and Henle, 1944). These findings may help to explain why influenza, 
of which the virus can only multiply in the respirator)" tract, can cause 
headache, backache and pains in the limbs. 

Fresh light has recently been thrown on the means whereby a virus 
introduces itself to a susceptible cell. Hirst (1942) discovered that influenza 
viruses had the property of agglutinating the red cells of fowls and some 
mammals. This has turned out to be due to specific adsorption on to the 
red cells. This adsorption is not permanent, for after some hours the virus 
becomes spontaneously eluted, taking with it as it comes off something from 
the red cell’s surface. Burnet and his colleagues (1947) have produced 
evidence that the virus can react with the ABO-group-active substances on 
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the cell’s surface. Hirst (1943) carried out experiments with ferrets, the 
results of which indicated that the virus*red-cell reaction might afford a 
clue to the reaction between the virus and cells of the susceptible respiratory 
tracts. 

Variation among viruses has already been mentioned. It may be that this 
property should be included among the viruses’ weapons of attack. Many 
different serological races occur within the two big groups, A and B, of 
influenza virus. The possibility must be considered that, as a human 
population acquires a resistance to current strains of virus, a mutant strain 
of “flu” virus occurs, sufficiently different to be able to infect a herd which 
is priding itself on its immunity. A chance mutation, diverging particularly 
■widely from type, may have set in motion the pandemic of 1918-19. 

PATTERNS OF DISEASE PRODUCED BY VIRUSES 

Childhood infections. — ^The diseases often thought of as typical virus in- 
fections are measles, rubella, chicken-pox and mumps. There is apparently 
little or no natural immunity to these once passive maternal immunity has 
waned, so that contact with a small number of virus particles can infect. 
Such contact usually occurs in childhood, and the illnesses in question are 
therefore mainly children’s diseases. So too, in the old days, was smallpox. 
Immunity following these infections is commonly lifelong. If there is no 
contact with virus during childhood, severe epidemics in adults may result; 
the serious results which followed the first introduction of measles into the 
Fiji and Faroe Islands are well known. Yellow fever has been mainly a 
childhood disease in West African natives but, for obvious reasons, a 
disease of adults in Europeans. 

Recurrent infections . — Some viruses, unlike those in the first group, seem 
to leave behind no permanent immunity. Pre-eminent among these are 
colds and influenza. Now that two antigenically unrelated influenza viruses, 
A and B, are recognized it is not surprising that two attacks of influenza can 
occur within a short time. Indeed on a few occasions virus A has been re- 
covered from a patient in one such attack, B from the other. As already 
mentioned, serological variations within each virus-group further confuse 
the picture. Nevertheless, it seems certain that the common viruses affecting 
the upper respiratory tract do not produce solid immunity. Possibly their 
access to the exposed surfaces of cells permits them to invade even in the 
presence of a humoral immunity. 

Conditioned mfections . — The experience of those working rvith the 
common cold virus shows that instillation of known active virus into the 
noses of human volunteers infects only 40 or 50 per cent., although many of 
those who resist are at other times subject to colds. It is commonly believed 
that exposure to draughts and other such incidents determine the onset of 
a cold. Clearly, then, mere contact of virus and host are not enough to 
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that exposure to draughts and other such incidents determine the onset of 
a cold. Clearly, then, mere contact of virus and host are not enough to 



produce overt infection. Most of us are probably exposed to the polio- 
myelitis virus, yet few develop recognizable infection and still fewer show 
paralysis. Unknown factors determine whether or not a simple infection 
goes on to serious involvement of the central nervous system. 

Infections acquired from other animal species. — ^Many of the more recently 
recognized virus diseases belong in this category. Psittacosis, acquired from 
contact with parrots, is a well-know example. Most animal-to-man in- 
fections seem to be little if at all infective from the first infected subject to 
other human beings; but there is evidence that with psittacosis and related 
viruses short man-to-man chains of infection occur. Several types of 
insect-bome encephalitis have been recognized in recent years; such alt'*- 
the Eastern, Western and Venezuelan types of equine encephalomyelitis and 
St. Louis encephalitis of the New World, and the Japanese B encephalitis 
of the Far East. These are mosquito-bome; man and the horse seem alike 
to be infected accidentally, the natural host of all or most of these wruses 
being probably in birds. Recent evidence suggests that the normal cycle of 
the virus may be from bird-to-mite-to-bird; that in the summer only, the 
mosquito acts as an additional vector and then man and the horse may 
suffer. Lymphocytic choriomeningitis, from wild mice, and feline pneu- 
monitis are examples of animal diseases spreading to man by the respiratory 
route. Yellow fever is an example of a disease which apparently may be 
truly a human infection with a cycle man-to-Aedes-mosquito-to-man; but 
which is, at least in South America, fundamentally an animal disease, 
jungle yellow fever, with a cycle monkey-to-haemagogus-mosquito-to- 
monkey. The Aedes-man cycle has become superimposed on the other, 
probably within historical times. Burnet (1945) has advanced the view that 
this sort of thing has been constantly happening. Most virus infections are 
probably normally subclinical, the result of age-long association between 
host and parasite. We are only conscious of the existence of virus infections 
when the equilibrium is imperfect. Burnet suggests that most of the obvious 
virus diseases of man are of relatively recent origin, having been originally 
caught from some animal; they have so far adapted themselves that they 
will now spread from man to man and are thus now human diseases, 
though newcomers. In the course of years or centuries host-virus 
equilibrium will be established and the symptoms of infection will sink 
below the clinical level. 

‘'Spontaneous" virus diseases. — Whether or not such interesting specula- 
tions reveal the truth, what is quite certain is that many virus infections are 
commonly latent. Herpes simplex probably infects human beings first as a 
stomatitis in infancy; thereafter many people apparently never get rid of it 
completely. It relapses into obscurity for months or years, only to blossom 
out in the form of fever blisters with the onset of a cold, fever or other 
stimulus. Often the same site around tire nose or lips is involved in each 
attack. The general view is that the virus is present in the tissues all the time. 
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some stimulus such as a cold being necessary to upset the host-virus 
equilibrium; but to the casual observer each attack of herpes comes from 
nowhere. So-called homologous serum jaundice is produced by injecting 
blood, serum or plasma from normal people into other normal people, 
especially when large serum pools are used. The agent certainly seems to 
be a virus; this was at first thought to be identical with the virus of infective 
jaundice but is now believed to be different. Spontaneous jaundice due to 
this virus has not yet been recognized; it must commonly be entirely latent. 

Laboratorj* workers deliberately transferring tissues from one animal to 
another repeatedly imcover by such means latent viruses of which the 
existence was unsuspected. With this knowledge it can be seen how easily 
a particular manipulation might appear to cause a new virus to appear. To 
those who believe in the virus theory of cancer, this is the example, par 
excellence, of a latent virus infection, of which the open manifestation is 
conditioned by many complex factors. 

A new line of approach to the problem of protection against viruses is 
opened up by rapidly expanding knowledge of the “interference 
phenomenon” in virus diseases. The existence of one virus in the host seems 
sometimes to preclude attack by a second virus; the two viruses in question 
need not be antigenically related. Such interference has been demonstrated 
in the living host, in infected chick embryos and in tissue cultures. Parallel 
results are described among the bacterial viruses, when the virus first gaining 
access seems either to alter the surface of the bacterial cell or to pre-occupy 
a key enzyme system, so that a later-coming virus knocks vainly for ad- 
mission. The first virus, even when inactivated by ultra-violet light, may 
be able to block the entrance of the second (Delbriick and Luria, 1942). 
Experiments in fertile eggs infected with influenza and other viruses give 
similar results (Henle and Henle, 1944, 1945), and the same may be shown 
in the infected mammalian host (Andrevves and Elford, 1947). It does not 
need much imagination to conceive of all sorts of possible developments 
from study along such lines. 
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MODE OF TRANSMISSION OF VIRUS 

DISEASE 

By F. O. MacCALLUM, B.Sc. 

From the Central Public Health Laboratory, CoUndalc. 

The transmission of any infectious disease is a complex mechanism con- 
sisting of a number of integrated parts and stages; — (i) The source of the 
infection; (2) the manner in which the infective agent leaves the body of the 
first host; (3) the method of transfer to the new host; and (4) the route by 
which invasion of the new host occurs. Man is the source of most of his own 
bacterial diseases, but many xirus infections of man may be derived directly 
from animals or birds, e.g. cowpox, lymphocytic choriomeningitis, 
psittacosis, rabies, or indirectly by insect bite as in the various encephalitides, 
Rift Valley fever and yellow fever. 

As in bacterial infections, evidence of the convalescent carrier state is 
found in some of the idrus diseases. In psittacosis, there is evidence in both 
animals and man that the virus may be harboured for long periods after 
apparent clinical recovery. Convalescent carriers are known to be unusual 
in poliomyelitis, but the virus has been isolated from the feces of a patient 
on the 123rd day after onset, and also from a very small number of pools of 
tonsils and feces from children in an inter-epidemic period in California. 
These latter may be either subclinical cases or carriers. Similarly, in the 
common cold and influen2a, there are probably healthy carriers between 
epidemic periods, although present laboratory methods are not sufficiently 
sensitive to permit their identification. Herpes simplex is another good 
example, and it is possible that convalescent carriers also occur in other 
virus diseases, such as virus hepatitis and the types of gastro-enteritis 
attributed to virus infections. 

The route or vehicle by which the virus may leave the first host will 
depend largely upon the site of the lesion, e.g., the skin in variola; lachrymal 
discharges in trachoma; the nasopharynx and oropharynx in influenza, 
measles, variola; the feces in psittacosis in birds, infective hepatitis and 
poliomyelitis; the urine in lymphocy^tic choriomeningitis; the genital tract 
in lymphogranuloma venereum; the blood stream via insect vectors in yellow 
fever; the placenta in variola; and by direct injection of blood, e.g. virus 
hepatitis. All these examples have their counterpart in bacterial or protozoal 
diseases. These examples are, for the most part, unquestioned, being based 
upon virus isolation, epidemiological studies, and the results of methods 
used to control the disease. Of course in some of these instances the virus 
has been isolated from certain sites in the body where there is no apparent 
lesion, e.g. nasopharymx, oropharynx and intestinal canal in poliomyelitis, 
and where the significance of the finding is not entirely understood. In 
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Other instances, it is possible that methods of study and virus isolation have 
not been sufficiently sensitive or applied at the correct period in the in- 
fection to detect a possible source, e.g., the naso- or oro-pharynx is a 
suspected but unproven site in infective hepatitis. 

It is when the method of transfer to the new host and the route of invasion 
in the new host are discussed that most of the uncertainties creep in, as a 
result of ideas or theories which cannot be quite turned into definite con- 
clusions or facts, chiefly because of inefficient or non-existent tools. The 
methods of transfer from one host to another are (i) direct contact; (2) 
droplet and air-bome; (3) food-borne; (4) injection; (a) insect bite, (b) 
mammalian bite, (c) syringe; (5) transplacental. In the following list are set 
out the possible modes of transmission of the \’irus diseases affecting man, 
with the \'iruses arranged in their generally accepted groups. In the case ojf 
many virus diseases, only a single mode of transmission is recognized, 
other than laboratorj' infection, e.g. mosquito bite in yellow fever; in others, 
such as variola, there are several alternatives, and in yet others, several 
possible routes none of which is proven, e.g. poliomyelitis. 

Direct contact. — BeUveen skin or mucous surfaces; l\TnphogranuIoma venereum, 
rabies, warts. 

Droplet. — fa) Droplet or air-bome from the upper respiratory tract: chickenpox, 
common cold, ? gastro-enteritis of infants and adults, glandular fever, ? infective 
hepatitis, influenza, measles, mumps, ? poliomyelitis, psittacosis, rubella, smallpox, 
? zoster. 

(b) Fomites — contaminated by droplets or contact — the above diseases, and in 
addition, herpes simplex, inclusion blennorrhcea, IjTnphocytic choriomeningitis, 
trachoma. ; 

Food-home tmilk-borne, and so on). — ? gastro-enteritis of infants and adults, 
infective hepatitis, ? poliomyelitis. 

Injection. — (a) Insect bite: dengue, equine encephalomj'elitis, Japanese B. 
encephalitis, St. Louis encephalitis. Rift Valley fever, Russian spring-summer 
encephalitis, sandfly fever, yellow fever, (b) Mammalian bite — rabies, (c) Syringe; 
infective hepatitis, homologous serum hepatitis. 

Transplacental. — Infective hepatitis, rubella, varicella, variola. , 

In the group of diseases in which the virus is probably transmitted from 
case to case in droplets expelled from the upper respiratory tract there are 
localized and generalized infections. In the common cold and influenza the 
infection appears to be localized chiefly in the superficial cells of the upper 
respiratory tract and the bronchiolar epithelium, and may be widely 
disseminated by sneezing and coughing. The larger droplets produced in 
this way have been showm to travel 2 to 3 feet, or perhaps a little more, before 
they fall to the floor. The smaller droplets remain in suspension for several 
minutes, and about half of the droplets from a sneeze are said to be still- in 
suspension at the end of half an hour. These droplets may or may not 
contain one or more of the organisms in a small quantity of secretion qr 
water. As the moisture evaporates, the nuclei are left suspended. It has been 
suggested that the term droplet infection should be restricted to direct 
conveyance of droplets to an individual within 3 to 4 feet of the primar}’’ 
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host. The less intimate transfer by droplet nuclei or small dust particles 
suspended in air beyond this distance may be classed as air-hornc. 

A ver}' large part of the new concept has been based on artificial dis- 
semination of organisms into the air. Because of the technical difficulties 
little work has been done in relation to the detection of Ihing ^irus in the 
air, and tlte role of tliis mode of spread has been examined largely by in- 
direct methods, such as irradiation of the air wtli ultra-violet light in schools. 
Infected particles of dust may also pollute the air. These particles \vill 
have been the nuclei of heavier droplets, or gross discharges from the 
nose, throat, gastro-intestinal and urinary tracts, which have dried upon 
reaching the bed-clothes, floor, or clothes, and are redispersed into the air 
when the dust is disturbed. Here again, tlie heavier particles, if not inhaled, 
will fall rapidly and only a small number of lighter, smaller particles may 
remain suspended in the air to be inhaled. 

It is only quite recently tliat the possibility of infection by viseslion of 
virus-infected material has been seriously considered. We now have ewdence 
that the viruses of poliomyelitis and infective hepatitis may infect by this 
route, and in some circumstances the intestinal-oral route may be the mam 
route of transmission of these diseases. Certain types of gastro-enteritis of 
infants and adults, attributed to a virus, may also result from ingestion of the 
virus, although evidence on this point is lacking. 

The modes of transmission arc also closely linked with tlie virus requirement of 
living cells for growth, and the stages of the life history of the virus. The usual 
sequence of events is; (i) transmission to the new host; (2) entry into the new host 
(3) spread through the tissues of the host; (4) localization in selected cells; (5) action 

on parasitized ceils [(i) necrosis, (ii) hyperplasia or(iii) sjTnbiosisJ; (6) 

excretion from the host, direct or indirect transfer to a new host. 

Some of tlie viruses will notv be considered individually in the various 
groups. At the present moment there are no specific means of control of a 
number of tdrus infections and further progress rests partly on increased 
knowledge regarding the mode of transmission. Wffien the diseases in which 
the virus may be transferred from one host to another, by direct contact or 
droplet infection, are considered, and the possible routes of entry' in these 
diseases, it must be admitted that in practically none of them is there un- 
equivocal evidence of the real importance of any particular path. 

LYMPHOGR.'VNULOMA VENEREUM 
There can be little argument that the virus is usually' transmitted from case 
to case by direct contact at intercourse. The clinical course in tlie male is 
more often diagnosed and amenable to treatment than in the female, in 
whom small chronic lesions on the labia, unaccompanied by involvement 
of superficial lymph glands, may remain unrecognized, and such individuals 
act as a source of infection in a state approaching a "carrier” for a 
considerable period. 
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THE COMMON COLD 

A virus is generally considered to play a large part in this disease but, 
because "of the lack of a suitable small susceptible experimental ammal, 
knowledge of the exact mode of transmission and the factors influencing 
its spread are limited. Recourse has recently been made to the use of human 
volunteers in large-scale experiments in this country, and it is hoped that 
the work of the Medical Research Council team will throw some light on 
these questions. It has usually been assumed that the infection is spread by 
droplets expelled from the nose or mouth into the air, and inhaled directly 
or as air-bome particles, so that it is of considerable interest to see this 
conception being questioned in a recent editorial on air-bome infection. 
“It is, of course, not yet by any means certain that aerial transmission is the 
only or even the most important factor in the spread of the common cold” 
{firit. vied. J., 1947). I would certainly agree that it is possible that the 
dirty handkerchief and fomites may play a large part in the spread of this 
disease. 

INFLUENZA 

In epidemic periods, or winter time in any year, it is presumed that the 
influenza viruses are spread by droplets, but at other times it is possible 
that spread is maintained by fomites. Andrewes has suggested that in the 
first place the spread may be a result of the seasonal coughs and colds, 
without the actual production of clinical “influenza”, but the virulence of 
the vims increases with passage until it causes symptoms and can be spread 
on its own. Although the majority of cases probably result from direct 
droplet infection, air-bome infection may also occur, especially with in- 
fluenza A vims. The A vims, in the form of infected animal or egg tissues, 
has been found to survive a week at room temperature when dried on a 
blanket or in dust, and at least forty minutes when dried on glass, but only 
ten minutes when dried on the hand. The B vims is by contrast very labile, 
being rapidly inactivated when dried either on the palmar surface of the 
hand, glass, or mbber sheeting. 

One of the most interesting questions which is linked to all the factors 
concerned in transmission of influenza, is the whereabouts of the vims 
between epidemics. The vims has, in a few instances, been recovered from 
garglings of healthy persons during epidemics, but there has been no good 
evidence of recovery of vims from carriers during the usual period of about 
twenty months betn'een epidemics of vims A influenza. Our present methods 
are probabl}' not sensitive enough to detect small amounts of vims present. 
Bumet (1945) has suggested that perhaps in one person in 10,000 a few vims 
particles remain latent until such time as suitable conditions for transfer 
and multiplication arise. The possibility must also be considered that, as 
Shope (1941) has suggested for swine influenza, an intermediate host may 
be responsible for interepidemic survival of the vims. At present there is 
no evidence in support of this theory. 



This disease is considered to be primarily an infection of the upper respira- 
tory tract and the main mode of spread is by droplet spray or droplet nuclei 
in the early stages of the disease. Following invasion of the blood stream, 
macules and papules may appear on the buccal mucosa, but there is some 
doubt whether or not virus is disseminated from this site at this time. There 
is no laboratory evidence to support this view, and I have recently failed to 
grow the virus from extracts of throat swabs from two patients in the stage 
of papular rash, and one who was in the crusting stage. Rossi (1947) has 
recently reported the isolation of virus of alastrim from the throat in the 
pre-emptive stage and first few days of rash. The vims is comparatively 
stable, even in the form of moist droplets, but is probably most stable when 
the disease has reached the cmsting stage. Vims inside diy crusts may 
remain viable for many months in atmospheric conditions, and Donmie 
(1947) has recently isolated the virus from the dust on the ward floor near a 
bed in which a child was convalescing from smallpox. The patient is in- 
fective at least up to the time of the last cmst, and vims is probably present 
on the skin after this stage if untreated, as by frequent baths. 

Recent laboratory experience has confirmed the established concept of 
mild unrecognized cases acting as a source of infection; we have isolated 
vims from apparently well contacts who had only one or two minute lesions. 
The vims has also survived in smears and diluted vesicle fluid dried on 
glass slides for five to six weeks, and from one sample of cmsts kept in a 
glass bottle at room temperature for over a year. One of the most remarkable 
events in smallpox has been the occurrence of the disease in individuals in 
whom possible contact was quite untraceable, and the above findings 
indicate how such infection might take place. 

MEASLES 

The measles vims has been showoi to be present in the nasopharynx and the 
blood in the early stages of the disease. The nasopharyngeal secretions are 
considered to be infective early in the disease in the catarrhal or pre- 
emptive stage, when the coryza and cough which are present may help to 
disseminate the infective droplets. The vims has been grown in the develop- 
ing chick embryo, but without distinctive lesions, and otherwise has only 
been knowm to infect primates. Thus, the amount of laboratory work done 
has been limited, and data for the exact periods of infectivity are not avail- 
able. Following inhalation, the virus may pass into the blood stream from 
either the naso- or oro-pharynx, or else the lung parenchyma. The pneu- 
monia which occurs in measles is usually considered to be a vims pneumonia, 
followed by a secondary bacterial pneumonia, but whether invasion and 
infection of the lung parenchyma precede or succeed blood-stream invasion 
is unknowm. 

CHTCKENPOX 

This disease is usually considered to be primarily an infection of the upper 
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respiratory tract, followed by invasion of the blood stream and generalized 
infection. Fatal cases have shotvn typical pocks on internal organs, and the 
disease has been transmitted to the foetus in utero. The virus is thought to be 
conveyed ordinarily by droplet spray, particularly in the prodromal stages, 
and possibly at the end of the incubation period. Various investigators have 
found that the careful isolation procedures which were successful in pre- 
venting cross-infection in diphtheria and scarlet fever in an open ward did 
not prevent a few cross-infections of measles and chickenpox. Winslow and 
others have attributed this difference to the fact that the smaller and lighter 
viruses could be carried by air currents to a greater distance than the larger 
and heavier bacteria. This difference may be due to other characteristics of 
the viruses which aid in their resistance to inactivation and favour spread 
by fomites. In support of the theory of air-bome spread. Wells in the United 
States reported that there were fewer cases of chickenpox in classes where 
the air had been irradiated with ultra-violet light. The conveyance of in- 
fection by contaminated hands, clothing, and utensils is probably also an 
important mode of spread. The crusts of the dried lesions have been re- 
garded as potentially infective, but there is no susceptible experimental 
animal on which to confirm the truth of this hypothesis, and many in- 
dividuals with experience in this field do not believe chickenpox is infective 
after the vesicle stage. 

Although immunity is more or less permanent, suggesting a high content 
of antibody in the serum, serum prophylaxis, even with gamma globulin 
from convalescent serum, has been unsuccessful. 

ZOSTER 

There are two clinical types of zoster, referred to as primary or secondary. 
The clinical and pathological pictures are the same and presumably the 
etiological agent is the same. Some cases of zoster arise in contacts of either 
zoster or varicella, and in these cases the infection has presumably been 
spread by direct contact, droplets, or fomites. However, in the majority of 
cases the illness appears to have arisen spontaneously or secondary to some 
exciting factor, such as the injection of arsenic. This suggests that the virus 
may be carried as a latent infection in the skin, respiratory passages, or 
elsewhere in the body, until stimulated by some secondarj' factor, or that 
carriers spread the infection without ever showing illness themselves. It 
is generally accepted that the virus causing the clinical entity which goes 
under this name is closely related to that causing chickenpox, and Harries 
and Mitman (1947) go so far as to say: “Invasion of the posterior root 
ganglia giving rise to an attack of herpes zoster may be the sole clinical 
manifestation of an attack of chickenpox”. 

Neither of these diseases has been transmitted to experimental animals or the 
developing chick embryo, but virus particles have been seen in stained vesicle fluid 
and positive complement-fixation and agglutination tests have been performed with 
such vesicle fluid as antigen and convalescent sera. These tests have shown a cross- 
immunity between the Wo viruses. Findlay (1939) has suggested that the viruses are 
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SMALLPOX 

This disease is considered to be primarily an infection of the upper respira- 
tory tract and the main mode of spread is by droplet spray or droplet nuclei 
in the early stages of the disease. Following invasion of the blood stream, 
macules and papules may appear on the buccal mucosa, but there is some 
doubt whether or not virus is disseminated from this site at this time. There 
'is no laboratory evidence to support this wew, and I have recently failed to 
grow the virus from e.xtracts of throat swabs from two patients in the stage 
of papular rash, and one who was in the crusting stage. Rossi (1917) has 
recently reported the isolation of virus of alastrim from the tliroat in the 
pre-emptive stage and first few days of rash. The virus is comparatively 
stable, et^en in the form of moist droplets, but is probably most stable when 
the disease has reached the crasting stage, ^fims inside dry crasts may 
remain viable for many months in atmospheric conditions, and Dowme 
(1947) has recently isolated the toms from the dust on the ward floor near a 
bed in which a child was convalescing from smallpox. The patient is in- 
fective at least up to the time of the last cmst, and vims is probably present 
on the skin after this stage if untreated, as by frequent baths. 

Recent laboratory experience has confirmed the established concept of 
mild unrecognized cases acting as a source of infection: we have isolated 
vims from apparently well contacts who had onl}’’ one or two minute lesions. 
The vims has also survived in smears and diluted vesicle fluid dried on 
glass slides for five to six weeks, and from one sample of crasts kept in a 
glass bottle at room temperature for over a year. One of the most remarkable 
events in smallpox has been the occurrence of the disease in indmduals in 
whom possible contact was quite untraceable, and the above findings 
indicate how such infection might take place. 

MEASLES 

The measles virus has been shown to be present in the nasopharynx and the 
blood in the early stages of the disease. The nasopharyngeal secretions are 
considered to be infective early in the disease in the catarrhal or pre- 
emptive stage, when the coryza and cough which are present may help to 
disseminate the infective droplets. The vims has been grorni in the develop- 
ing chick embryo, but without distinctive lesions, and otherwise has only 
been known to infect primates. Thus, the amount of laboratory work done 
has been limited, and data for the exact periods of infectivity are not avail- 
able. Folio-wing inhalation, the vims may pass into the blood stream from 
either the naso- or oro-pharynx, or else the lung parenchyma. The pneu- 
monia which occurs in measles is usually considered to be a vims pneumonia, 
followed by a secondary bacterial pneumonia, but whether invasion and 
infection of the lung parenchyma precede or succeed blood-stream invasion 
is unknown. 

cnrcKENPox 

This disease is usually considered to be primarily an infection of the upper 



secretions are infective. Unfortunately, most of the 40 volunteers used in England 
in the tests on these secretions tvere over thirty years of age, so that they may have 
been immune to the disease. The small number of experiments performed elsewhere 
were also negative. 

In several explosive outbreaks, drinking water contaminated with in- 
fected freces has been incriminated. Thus, although such explosive out- 
breaks are the exception rather than the rule, and probably infection by 
either route occurs, the onus appears to rest on the supporters of infected 
nasopharyngeal droplet spread to prove their case. This disease may also- 
be transmitted by transfusion with infected blood from non-suspected 
cases, or by accidental inoculation with material in contaminated syringes 
in clinics carrying out multiple injections and bleedings rvithout adequate 
sterilization. 

.A.CUTE ANTERIOR POLIOMYELITIS 

So much has been written in recent years from the United States and 
Australia, and in the past year from England, about the mode of transmission 
of this disease that only the salient points will be discussed here. As in virus 
hepatitis, there are two possibilities, but in poliomyelitis it has been pos- 
sible to collect slightly more information because there is a susceptible 
experimental animal. Here again, as in infective hepatitis, it has been found 
much easier to isolate the virus from the faeces than from the secretions of 
the upper respiratory tract. This difference may be due to the stage of the 
disease at which the specimens have been collected, or to differences in 
quantities and qualities of these specimens and the tirus which they con- 
tain. Thus, when comparing the relative importance of droplet inhalation 
and the intestinal-oral routes, too much stress should not be placed on the 
ease and frequency of virus isolation from faeces. 

The virus can be isolated from the faeces of practically every obvious 
case, most abortive cases, and many close contacts, showing no symptoms 
whatever. By contrast, the virus has, on the whole, been isolated from the 
nasopharynx comparatively rarely, except in two recent experiments in 
Baltimore and New York when the virus was isolated from the nasopharynx 
of nearly half of two groups of cases during the first three days of illness, 
but not thereafter. It is possible that more of them may have had virus in 
this site before the onset of symptoms. The virus was found also in the 
throats of 2 of 28 healthy children in a playground where a case had played. 
The serum of these children had antibody against the homologous virus 
when tested one year later. 

The virus has been isolated from flies trapped in the region of cases, and 
from food contaminated by infected flies. In these cases it was believed that 
the flies merely conveyed the virus on their feet, but recent work by Melnick 
and Penner (1947) suggests that virus multiplication may occur in certain 
flies. The Hrus has also been found in sewage from areas where cases are 
occurring. The virus is remarkably stable in water and sewage. It is said to 
have survived three months in water at room temperature. 
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closely related or identical, the condition of the host determining the resulting 
disease. 

It is suggested that zoster occurs when the ordinary virus of chickenpox 
gains entrance to the nervous system of a patient whose other tissues possess 
either partial or complete immunity. 

RUBELLA 

This is usually a mild disease of moderate infectivity, presumably spread by 
droplet infection. Recently, however, it has come into great prominence by 
the observation that the foetus, especially in the early montlis of pregnancj', 
is susceptible to infection -with this virus, which may cause severe and 
persistent damage, resulting in malformation at birth. The more common 
abnormalities are malformation of the heart, mental deficiency, deaf mutism 
and cataracts. It has been suggested by Australian workers in this field that 
certain strains may be much more virulent than others, but the question 
whether the suggested higher incidence in Australia was due only to more 
intensive search for the condition has yet to be determined. It is interesting 
to note that second attacks are said to occur more often than in measles. It 
is obvious that in order to clarify the position more careful observations 
must be made in cases of infection with other virus diseases in pregnancy. 
When a pregirant mother is exposed to rubella for the first time, in the 
early months of pregnancy it is advisable to inject her with convalescent 
rubella serum or gamma globulin from pooled adult serum, in order to 
try and prevent infection. 

INFECTIVE HEPATITIS 
(Infectious hepatitis, hepatitis virus A infection) 

From the viewpoint of most epidemiologists, this disease was considered m 
the past to be transmitted by infected droplets from the upper respiratory 
passages. 

When the disease was associated witli dysentery in many cases in the Middle 
East in the 1914-18 war, the possibility of alimentary infection was raised. However, 
careful field studies by Booth and Okell (1927-28), Pickles (1939) and others in 
this country since 1928, have supported the conception of a droplet infection from 
the Upper respiratory passages. During the second world war the disease was once 
more epidemic in the Middle East, as elsewhere, and the conditions under which it 
arose once again stimulated observers on the spot to favour ingestion of contaminated 
excreta as the most likely method of spread, although this mode of spread did not 
seem to apply to the disease usually seen in temperate climates. 

No susceptible experimental animal is available, so that the only way 
further evidence on these points could be gained was the inoculation of 
human volunteers. 

In these experiments, hepatitis was produced by the oral administration of fajees 
collected from patients several days before to se^ eral days after the onset of jaundice. 
No evidence was obtained that virus was present in the nasopharyngeal or oro- 
phatymgeal secretions from the onset of symptoms to after the appearance of 
iaundice. Tests for the presence of virus were not made in these cases before the 
onset of symptoms. It is possible tliat it is at this time that the naso-Zoro-pharyngeal 
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may take place by fomites or air-bome infection. Transmission in man is presumably 
by means of air-bome infected droplets, since this is a systemic disease known to 
involve the lung in man, and the \'irus has been isolated from the nasopharynx. 
The prevalence of disease caused by this particular vims is being investigated in 
this covmtiy’, but whether this or some other unidentified virus is responsible, a 
large percentage of the group of infections producing tlie syndrome of non-bacterial 
benign Ij-mphocjtic meningitis is probably spread bj' droplets. 

HERPES SIMPLEX 

This is one of the most interesting of the •v'ims diseases because of the fact 
that once a patient has become infected he appears to harbour the virus for 
life. Neutralizing antibodies for the virus appear soon after the onset of 
infection and also persist, but appear unable to keep the virus in check. 
There is no evidence that infection is ever eliminated. The virus is quite 
wdely spread throughout the community, but infection is probably re- 
lated to density of population. Thus, Burnet (1945), in Melbourne, found 
that the incidence was much higher in public hospital patients (93 per cent, 
in both adults and children) than in university graduates (37 per cent.). 
The virus has recently been shown to be responsible for many cases of 
aphthous stomatitis in infants. It may be carried in the saliva by infected 
individuals, but the manner in which the cases occur indicates that spread 
is not by air-bome infection but rather by infected saliva on hand, handker- 
chief and utensils. In spite of the ease with which saliva can be contaminated, 
and the opportunities for widespread infection, especially in winter, the 
low figure in the university graduates indicates that transfer of infection 
after infancy is relatively difficult. 

MUMPS 

This is a disease of low contagiousness, and in uncomplicated cases there are 
no respiratory symptoms. It is suggested that spread by droplets in such 
cases is unlikely. Epidemics of mumps imaccompanied by upper respiratory 
tract infection are not e.xplosive and rapid, but tend to be prolonged. These 
facts suggest that mumps should not be regarded as a true air-bome disease 
but rather as one in w'hich droplets of saliva and articles contaminated b}' 
them play the largest part in transmission of the disease. It is now' usually 
accepted that mumps is a generalized disease. For this reason it is interesting 
to note that, in contrast to measles, immune gamma globulin does not 
appear to have been very successful in the prophylaxis of this disease. 

RABIES 

The occurrence of two cases in London last year in soldiers bitten abroad 
awakened interest in possible modes of transmission and the possibility of 
infecting contacts. The vast majority of cases occur, of course, following the 
bite of a rabid dog or other animal. In certain cases, however, the animal 
may not actually bite, but only scratch or claw' the skin. In aU such cases 
rabies may follow, but only rarely. The wms is said to have passed through 
unbroken skin, but this must be a great rarity. There have also been cases 
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It would appear that first the virus ma}^ be present in, and disseminated 
from, the upper respirator^' passages earh' in the onset of the disease, even 
before the first rise in temperature, and later is present in the faeces and 
available for passage by man to man; fly-to-food (milk and the Iike)-to-inan; 
or b}'' water (no proven outbreak of water-borne poliomyelitis has been 
recorded). It is obvaous that the latter method will be facilitated in tropica! 
regions if sanitary arrangements are inadequate and the right type of fly is 
present. An examination of the occurrence of ob\'ious cases in England 
during the recent epidemic has given no clue, as yet, to possible modes of 
spread. The disease has occurred in every' county and the weight of the 
evidence suggests that the virus was tying latent in a great many foci 
throughout the country*. The factors which initiated this, the greatest 
•epidemic ever recorded in Great Britain, are unknown. 

GASTRO- ENTERITIS 

There is a considerable amount of ev'idence that numerous outbreaks of 
gastro-enteritis in infants, children and adults have been caused by a virus. 
In many instances there has been a complete failure to incrinunate any 
pathogenic bacteria and no tdrus has been isolated. Recently, however, two 
different viruses are reported to have been isolated from two slightly 
different ty'pes of the disease in the United States. It has been suggested 
that in some epidemics the gastro-intestinal symptoms are secondary' to 
involvement of the central nervous sy'stem in a sy'stemic disease; It is 
probable that a number of different agents may be involved. 

There is also a certain amount of data to suggest that there are tsvo dis- 
tinct types of the disease in Great Britain. There appear to be instances 
when infants only have been involved in maternity units, and this type 
usually carries with it a high death rate. In other outbreaks the mothers or 
staff, as well as the infants, suffer from a comparatively mild form of the 
disease and deaths occur only in very weak infants, such as prematures. 
Reimann (1945) has described the production of nausea, vomiting and 
diarrhoea in volunteers who received intranasal injections of Seitz filtrate of 
throat washings of cases occurring in an epidemic of gastro-enteritis among 
university students. This, and the fact that many* infants who die following 
an attack of gastro-enteritis have pneumonia or pneumonitis, has favoured 
the conception of a droplet or air-bome infection. Others believe spread is 
direct or by the intestinal-oral route, but so far no clear-cut evidence has 
been produced for either method of transmission. One common factor is 
tliat outbreaks tend to arise when there is overcrowding of mothers and 
infants and shortage of nursing staff. 

LYMPHOCYTIC CHORIOMENINGITIS 

This is believed to be primarily an infection of mice, and in the first instance 
man only becomes infected by contact with infected mice. 

'The virus is present in the nasal secretions and urine of mice, so that infection 
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Long before the causative organisms of infectious disease had been dis- 
covered it was appreciated that individuals who had recovered from certain 
illnesses were thereafter unlikely to be affected by them. Acceptance of this 
fact was implicit in the practice of variolation and vaccination against small- 
pox many years before immunologj', as now knorni, had been established. 
The Pasteur method of preventive inoculations given to persons bitten by 
rabid dogs was one of the earliest attempts to apply the newer methods of 
specific immunization against a virus disease. 

Before considering the methods of immunization and their practical 
application it may be u'ell to refer briefly to certain features of immunity to 
virus infections. Whereas it is true that attacks of certain diseases, such as 
mumps and measles, are usually followed by lasting immunity, in other 
instances, such as the common cold, there is little evidence of increased 
resistance foIlo\\ing recovery from infection, and in epidemic influenza 
immunity appears to be of relatively short duration. In general, when there 
is dissemination of the infecting virus by the blood stream as in the first 
group, the antibody-forming mechanism responds effectively, whereas in the 
common cold and influenza the infection remains confined to the mucosa of 
the respiratory tract with the result that there is a less effective immune 
response. The second point which is pertinent to the subject is that \iruses 
multiply only within tissue cells and, in that situation, they are not sus- 
ceptible to the action of antibody upon which immunity mainly depends 
(the same considerations apply to the rickettsial infections to which ref- 
erences are made later). Antibody will therefore be effective onl}’’ in so far as 
it can act upon the corresponding virus before it reaches susceptible cells; 
it is more likely to act successfully against infections which are usually 
systemic. In diseases such as measles, smallpox and probablv mumps it is 
almost certain that immediately before and concurrently with the onset of 
clinical sjmptoms there is dissemination of the virus by the blood stream 
from the initial site of multiplication, probably in the mucosa of the upper 
respiratory tract. Methods of prophylactic immunization aim at the develop- 
ment of antibody which will prevent such dissemination. 

METHODS OF I M MUN I Z .\T I O N 

In developing methods of specific immunization recourse to animal experi- 
ments has in most instances been a necessary preliminary to field trials 
against human disease. 

Although such work has been valuable in lessening the risk inherent in trj-ing 
out new methods, the prevention of experimental infection in laboratory animals is, 
unfortunately, not always followed by equally successful results in the field. Never- 
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in individuals in regions where rabid animals exist in which there has been 
no known contact with a rabid animal, but it obwously must have occurred. 
With regard to transmission from man to man, human saliva has been 
reported to be infective by several workers, and virus has been reported in 
the urine in one instance. The cerebrospinal fluid does not contain ■virus. 

HOMOLOGOUS SERUM HEPATITIS 
(Hematogenous hepatitis, hepatitis virus B infection) 

This disease is discussed here and not with infective hepatitis because it is 
usually transmitted by injection, whereas infective hepatitis transmission is 
by droplet inhalation or ingestion. Homologous serum hepatitis is now 
accepted as a definite entity associated with the injection of an agent present 
in the blood (whole blood, serum or plasma) of individuals, apparently 
normal at the time the blood was collected. Although the virus of infective 
hepatitis (hepatitis virus A) may be responsible for a certain number of these 
cases following injection, the majority appear to be caused by an agent 
(hepatitis virus B) or strain of virus which is immunologically distinct from 
hepatitis virus A. There is, as yet, no means of identifying the agent in an 
individual’s blood and the safest way to prevent the disease in a transfused 
patient is to use whole blood, serum or plasma from one donor only. This 
reduces to the minimum the chance of obtaining both an infective blood 
and a susceptible recipient. 

The blood may be infective in very high dilution and the agent is most 
resistant to heat and chemicals. Cases have been described in which syringes 
have been contaminated by withdrawal of the infected blood and then have 
not been adequately sterilized before use for the next patient. This 
phenomenon has been described in association vritli arthritis, diabetes, 
venereal disease and other types of clinic where numerous venepunctures 
and injections are carried out. It is preferable that a fresh, dry-heat sterilized 
syringe and needle be used for each patient in such clinics. Otherwise 
syringes should be boiled for at least ten minutes, but there is no proof that 
this will inactivate the suspected agent. 
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epidemics of that disease has recently been reported by Gellis, Stokes et 
al. (1945), whilst in children similar successful results have been achieved 
with relatively smaller doses (Havens'and Paul, 1945). On the other hana, 
the prophylactic value of immune serum against influenza has not been 
established, and the injection of gamma globulin during the pre-paral\Tic 
stage of poliomyelitis fails to prevent the onset of paralysis (Bahlke and 
Perkins, 1945). It may be noted that in these two diseases the mode of 
spread of the virus in the body is not such as would lead one to expect a 
satisfactorj' response to antibody injected after infection has been contracted. 
One possible complication in the use of human sera for passive immuniza- 
tion is the risk of transmitting serum hepatitis. The use of gamma globulin 
prepared from human sera will obviate this risk and doubtless other methods 
will be found for ensuring the safety of human sera to be used 
prophylactically. 

ACTIVE IMMUNIZATION 

The methods of active immunization which aim at producing a more durable 
immunity than can be achieved by passive immunization and which require 
at least a week, usually longer, before they can become effective, have 
prophylaxis as their object. ^Vhilst active immunization has proved valuable 
in the control of such diseases as yellow fever and smallpox in man, and of 
dog distemper and other virus diseases in animals, active immunization 
against other infections is still in the experimental stage. For the preparation 
of vaccines, viruses are usually obtained from the tissues of experimentally 
infected animals, tissue culture or developing chick embryos. In those 
human lirus diseases, such as chickenpox, herpes zoster and the common 
cold, in which such experimental infections have not been effected, virus 
vaccines are not yet a practical possibility. In making vaccines the choice 
of antigen and method of preparation are all-important, and before their use 
in routine prophylaxis can be contemplated several criteria must be satisfied: 
whether or not a vaccine will be safe in practice, whether it will produce 
effective immunity and how long such immunity wall last. If a vaccine will 
satisfy these requirements then the question arises whether the risk to health 
and to life from the disease under consideration is such as to warrant general 
prophylactic immunization, or whether the use of the vaccine should be 
restricted to times of special risk, i.e., in face of an expected epidemic, or to 
certain age-groups, or to those members of the community exposed to 
exceptional risk. Obviously no general answ’er can be given to these questions, 
which have to be considered in relation to each individual disease. 

Types of vaccine . — Various tjq>es of vaccines have been used or are under 
trial. They fall into three general categories: (i) living fully ^-irulent vaccines, 
(3) Ii\-ing attenuated vaccines, and (3) inactivated or dead vaccines. 

The first kind of vaccine has been used in the past and has usually been 
injected by a route other than that by which infection is naturally acquired 
in the hope that serious disease would not result. The practice of variola- 
tion whereby variola virus was inoculated into the skin was an example of 
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theless,^ the evidence from laboratory tests and obser\’ations on virus infections of 
domestic animals have been of the greatest value in indicating the lines along which 
successful immunological methods have been developed. 

Immunization may be considered under the usual headings of passive 
and active. 

PasS'ive immunization involves the injection of serum containing antibodies 
derived as a rule from human beings who have recovered from the snrus infection 
against which protection is desired, or less frequently from h^perimmunized animals. 
Immunity' conferred by this method will be at its maximum quickly and will 
disappear completely witltin a few weeks. Its use will be limited to emergencies, 
to give temporary protection to persons exposed to known risk of infection. Actk’c 
immunization involves the inoculation of virus, living or dead, with a \'ie\v to stimu- 
lating resistance to infection with the type of virus contained in the vaccine. If 
successful this procedure is usually followed by tlie appearance of specific anti- 
bodies in the blood of the inoculated person, and resistance, which takes some time 
to develop, may persist for months or years. Active immunization is tlierefore the 
method of choice when more permanent protection is desired against the risk of 
repeated exposure to infection. 


PASSIVE IMMUNIZATION 

The com'alescent or pooled adult sent commonly used are of relatively low 
potency. The perfection of methods for the concentration of the antibodies 
in such sera by the separation of gamma globulin ^vith which the antibodies 
are associated seems likely to increase the efficiency of passive immunization. 
As yet, however, gamma globulins are not generally available in this countrj'. 
Hyperimmune sera prepared in animals have also been tried in a few 
diseases. Passive immunization has been attempted in the treatment of 
established virus infections but on the whole the results have not been very 
encouraging. The reason for this may be that by the time infection is 
clinically manifest, the wrus has already infected most of the cells likely to 
be attacked and is consequently beyond the reach of antibody. 

This explanation is supported by a good deal of experimental evidence (Rivers, 
194a). In Rock>' Mountain spotted fever, however, Topping (1943) records that 
hyperimmune rabbit sera given to 5a cases in the first few days of the disease seemed 
to have a markedly beneficial effect; this finding supports the view that in rickettsial 
diseases cell-to-cell spread of the infective agent may continue after the onset of 
illness (Eaton, 1946). 

In the pi ophylaxis of virus infections passive immunization has achieved 
more favourable results. Here the procedure is valuable when susceptible 
persons have been exposed at a known period of time to a high risk of 
infection with a virus which is spread by the blood stream, and when the 
antibody can be administered early in the incubation period. The method 
has been particularly successful in preventing or attenuating attacks of 
measles in young or debilitated children and is now in general use for this 
purpose. The parenteral administration of convalescent serum or gamma 
crlobulin during the incubation period in mumps contacts or at the onset of 
fllness is said to lessen the incidence of orchitis (Leineberg, 1945; Gellis, 
McGuiness and Peters, 1945). The prevention of infectious hepatitis b}- 
injection of gamma globulin in 10 c.cm. doses to adults exposed during 



IMMUNIZATION AGAINST VIRUS DISEASES 105 


viruses in tissue culture and developing chick embryos, together with 
better techniques for purifying and concentrating the viruses so obtained, 
seems likely to overcome this disadvantage. Rickettsial vaccines prepared by 
these methods were used during the recent war against typhus fever; 
similar influenza virus vaccines have been on trial for several years and in- 
activated vaccines of other viruses are under investigation. The practice of 
reinforcing the relatively low degree of immunity induced by killed vaccine 
by subsequent injection of living virus is that usually followed in vaccination 
against distemper in dogs. The possibilities of this procedure have not been 
extensively explored in the prophylaxis of human virus infections, although 
Pasteur’s method of antirabies inoculation was based on the same principle. 

Secondary reactions. — Recently, severe allergic reactions have been re- 
ported following injections of typhus and influenzal vaccines prepared from 
chick embryos (Hampton, 1947; Curphey, 1947). Serological studies have 
shown that such vaccines contain a variable proportion of egg protein. 
These findings suggest the need for inquiry into a history of sensitivity to 
egg protein and, when indicated, for skin testing before injecting such 
vaccines. However, typhus and influenza vaccines of this type have now 
been used extensively in man and severe reactions are probably no more 
common than the injection of therapeutic sera and other foreign proteins 
invokes. Recent work on rinderpest vaccines has indicated that an excess 
of chick embryo protein in inactivated vaccines of this kind may prevent an 
immune response to the virus antigens present (Maurer et al., 1946). These 
observations emphasize the desirability of removing associated animal 
protein as completely as possible from virus vaccines. 

THE PRESENT POSITION IN PARTICULAR DISEASES 
Smallpox . — The proposed aboUtion of compulsory vaccination in this 
countr)' does not indicate a lack of faith in the value of vaccination as a 
means of protection against smallpox. Vaccination is an essential measure in 
protecting a community from a threatened outbreak; revised notes on pro- 
cedure have recently been published by the Ministry of Health (1947). 
The living vaccine used is prepared in this country from artificially infected 
calves or sheep, but in America vaccinia virus growa in tissue culture or in 
chick embryos has also been successfully used. 

Yellow fever . — ^As stated above, the vaccine used is a living attenuated 
virus grown in chick embryo tissue. Although mosquito control offers an 
effective means of preventing yellow fever in urban communities this 
measure is not practicable in dealing with the rural form of the disease 
(jungle yellow fever). It is against yellow fever of this latter type that the 
present method of preventive inoculation with attenuated living vaccine 
has achieved notable success (Bugher and Gast-Galvis, 1944). 

Rabies . — In this country the quarantine regulations have been effective in 
preventing the spread of rabies in canines. Recently the value of giving 
antirabies vaccine to persons bitten by rabid animals has been questioned. 
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this procedure. Living psittacosis -vurus has been injected subcutaneously 
in an attempt to protect laboratory workers whose work exposed them to 
grave risk of infection (Rivers and Schwentker, 1934). The method has 
recently been tried against mumps in men exposed to epidemic risk by 
intradermal injection of blood from acute cases of the disease (Leineberg, 
1945). Virulent virus has also been used in veterinary medicine, immune 
serum being injected at the same time to lessen the risk of inducing serious 
rlisease. IVhilst the injection of virulent virus by these methods may produce 
-effective immunity it is toi^ hazardous and uncertain for general use and has 
been discarded. 

The use of living attenuated vaccines has so far given the most satisfactor)' 
results in the prophylaxis of rums infections by active immunization. 
Attenuation of virus for human inoculation may be achieved by continued 
passage of a virus through an animal species which does not naturally suffer 
from infection \rith it. Increase in \drulence for such an animal host may be 
associated with a decrease in virulence for human beings. It is likely that the 
fixed virus of rabies after repeated passage through rabbits is less virulent 
for man than street virus, although direct proof of this is lacking (Zinsser, 
1941). Attenuation may also be effected by continued growth of rirus in 
tissue culture or in developing chick embryos. The attenuated vaccine now 
used in the prevention of yellow fever is prepared from virus propagated in 
•chick embryo tissue. The efficacy of living vaccines of attenuated viruses 
against smallpox and yellow fever probably depends upon the fact that they 
produce mild infection with multiplication, and possibly dissemination, of 
the virus throughout the body, with consequent general stimulation of the 
antibody-forming mechanism. After vaccination the vaccinia virus usually 
generalizes although lesions other than in tire skin at the site of inoculation 
are not as a rule apparent (Russell, 1941). Living attenuated vaccines pre- 
pared from allantoic fluids from infected chick embryos have also been given 
by intranasal spray in prophylactic trials against influenza (Burnet, 1943)- 
Similar attenuated chick embryo vaccines are under investigation against 
mumps, measles and rinderpest. 

Inactivated vaccines are generally prepared by treating virus suspensions 
with formalin, phenol, chloroform, ultra-violet light or other means. This 
type of vaccine is obviously safer than the other two and consequently would 
be preferable it its use were found to be followed by a satisfactory' degree of 
immunity. For long it was believed that effective immunity could not be 
produced by inactivated vaccines and it seems that their efficacy varies 
with different viruses and the method of inactivation (Bedson, i937)' 
There is now no. doubt that certain inactivated virus vaccines induce re- 
sistance to infection in experimental animals, as was demonstrated years 
ago -with formolized herpes and psittacosis viruses (Bedson, 1931, 1933)- 
One of the difficulties in the past has been to obtain a sufficient amount of 
varus antigen in killed vaccines prepared from crude suspensions of infected 
animal tissue. The development of improved methods of propagating 
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After a critical consideration of many papers on the subject, the Council of 
Pharmacy' and Chemistry and the Council on Industrial Health in America 
reached the conclusion that “vaccines for colds cannot be recommended for 
routine administration to industrial groups or to individuals” (Status 
Report, 1944). 

Infections hepatitis . — ^The trials with gamma globulin in passive immuniza- 
tion against this disease have been referred to above. Owing to the difficulty 
of infecting animals with the causal virus, vaccines have not been prepared. 

Poliomyelitis . — ^No effective means of passive or active immunization are 
at present available. Latent infections so greatly outnumber clinical cases 
during outbreaks that general immunization, even if possible, would not 
appear to be a practicable proposition. 

Encephalitis . — ^The possibilities of providing effective vaccines against 
various forms of acute encephalitis are being explored in America, where 
these infections have been more prevalent than in Britain. 

CONCLUSION 

Although immunization against virus diseases has been established as a 
successful measure in only a few instances, the possibilities are by no means 
exhausted. The development of newer techniques for the preparation of 
potent vaccines and antisera is going forward, and in due course the results 
will be applied to the control of virus infections of man and animals. 
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but the importance of vaccination in the control of rabies in dogs has been 
stressed in America, where canine infection is not uncommon (Committee 
Report, 1947). The vaccines available are prepared from the brains of 
rabbits which have been infected with fixed virus; the virus is inactivated by 
the addition of formalin, phenol or chloroform. A single injection of 
chloroform-treated virus seems to produce a high degree of immunity in 
dogs (Johnson and Leach, 1942). 

Influenza . — The prospects of successful prophylaxis by active immuniza- 
tion are complicated by the fact that antigenically different strains of virus 
may be responsible for outbreaks at different times; the recent work of 
Hirst (1947), however, indicates that strain differences are probably much 
less than has been generally believed. Furthermore, individuals who have 
recovered from one attack have been shown to be susceptible to experimental 
infection with the same virus strain a few months later (Francis et al, 1944)- 
The extensive trials made in recent years of highly concentrated egg-gro\vn, 
formol-inactivated vaccine prepared from several virus strains showed that, 
if inoculation is practised just before an expected epidemic prevalence, the 
incidence of infection may be reduced to a third or less of that which occurs 
in the non-vaccinated members of the same community (Commission on 
Influenza, 1944). The method is still under trial. 

Measles . — ^The method of passive immunization of contacts with con- 
valescent or pooled adult serum is that generally practised. Complete pro- 
tection can be attained in the majority of exposed children if the serum is 
injected intramuscularly within a few days of exposure. A modified attack 
of the disease which, by conferring more durable active immunity may often 
be preferable, is likely to follow a smaller dose of serum or the usual dose 
given later, between the fourth and ninth day after exposure. Trials of a 
living attenuated measles vaccine prepared from virus grown on the chorio- 
allantois of chick embryos have been reported from America {Lancet, 
1944) but this vaccine is not yet ready for general use. 

Mumps . — Vaccines made from this virus have proved effective against the 
experimental disease in monkeys (Habel, 1946), but trials of a formolized 
vaccine prepared from parotid glands of infected monkeys gave only partial 
protection to children (Stokes, et al., 1945). A living attenuated virus vaccine 
is under trial in America {J. Amer. nied. Ass., 1947). Mumps is not usually so 
serious as to justify general prophylactic immunization of children. 

Chickenpox and herpes zoster . — Even if it were desirable to attempt 
specific immunization against these diseases, the preparation of a virus 
vaccine is not practicable as no means are yet available for obtaining virus by 
infecting animals or by other experimental procedures. 

The common cold . — ^Although research on this troublesome complaint is 
in progress no means of specific immunization are at present available. 
The “vaccines” advertised are bacterial vaccines the use of which may 
lessen the secondary infection Avhich is liable to complicate the initial virus 
attack, but they can have no prophylactic effect against the virus infection. 
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the hydrophobia appeared”. Cocklebar {Xanihium spinosxiin Linn.) and, in 
Wales, dried and powdered scarlet pimpernel {Aiiagallis arvetisis Linn.) 
were used within Imng memory for rabies. Zoster w'as treated by local 
applications of cat’s blood. 

Most virus infections are self-limiting: the patient either dies compara- 
tively rapidly or else recovers, and even in such a disease as rabies it is by 
no means certain that all dogs that bite are rabid, or even that all rabid 
dogs necessarily transmit infection by their bite. 

Many of the indigenous remedies used for virus infections are magical 
in origin. The yellow fruit of the barbary, the yellow flowers of Cassia, and 
the yellow dye turmeric are obviously sympathetic remedies for jaundice. 
Sir ’Thomas Brotrae (1646), however, had another explanation. He believed 
that 

“The Devil deludeth us by . . . many superstitions in the cure of conunon diseases; 
seconding herein the expectation of men with events of his own contriving. Which 
some, unwilling to fall directly upon Magick, impute into the power of imagination”. 

Not all folk remedies can be dismissed as necessarily without value, for 
certain of them contain antibiotics. Garlic has already been mentioned; in 
addition, an antibiotic has recently been isolated by Robbins et al. (1947) 
from Cassia retiadata. Some folk remedies may thus be therapeutically 
active, if not against the actual viruses, at least against some of the secondary 
bacteria w'hich accompany so many virus infections. 

THE SULPHONAMIDES 

The first specific chemotherapy of virus diseases had to await the discovery 
of the sulphonamides, although some believed that antimony salts had a 
specific action on lymphogranuloma venereum (Schmidt and Peter, 1938; 
Law', 1943). In experimental infections in mice, however, Andrew'es, Kng 
and Van den Ende (1943) found antimonials (tartar emetic, anthiomaline 
and stibophen) quite inactive. Any action by antimony preparations in lym- 
phograntdoma venereum is non-specific and equivalent in effect to intra- 
venous injections of typhoid vaccines. The action of the sulphona- 
mides is particularly seen in the psittacosis-lymphogranuloma group of 
viruses. This group includes the lymphogranuloma venereum virus, psitta- 
cosis and ornithosis viruses, trachoma, inclusion conjunctivitis or inclusion 
blennorrhoea, mouse pneumonitis of Nigg and Eaton, and cat pneumonia of 
Baker. They are distinguished from other viruses by the possession in 
common of certain characteristics. 

(i) Large size: by direct measurement with the light or electron microscope, 
they are from 200 to 400 mu, in diameter whilst the smallest filterable forms are 
150 to 250 m|x in diameter. (2) They can be stained differentially by the method of 
Castaneda or Macchiavello: they stain more readily than other viruses. (3) By 
means of the electron microscope they appear as spherical or hemispherical bodies 
with a limiting membrane (Rake et al., 1946; Hamre et al., 1947). (4) They contain 
thymonucleic acid (Lepine and Sautter, 1946). (5) When multiplying they undergo 
a regular sequence of morphological changes. (6) By complement fixation the 
psittacosis virirs, lymphogr^uloma venereum and pneumorritis viruses exhibit 
evidence of some antigenic similarity. 



THE CHEMOTHERAPY OE VIRUS 
INFECTIONS 

By G. M. FINDLAY, C.B.E., M.D., Sc.D., M.R.C.P. 

Editor., B.M.A. Abstracting Service. 

As viruses are responsible for many of the commonest and most widespread 
of all the infectious diseases of animals and man it is not surprising that 
many attempts should have been made to find specific drugs for their 
treatment. The folk medicine of all peoples contains remedies for such 
diseases as the common cold (Fabricant, 1945), warts, infective hepatitis, 
and even rabies. 

FOLK REMEDIES 

The common cold has been treated with innumerable drugs, from pine 
and honey (Bro%vne, 1646) to patulin, all of which have so far been found 
valueless (Stuart-Harris et ah, 1943; Medical Research Council, 1944; 
Robbins, 1944). Garlic {Allium satirum Linn.), from which an antibiotic has 
now been isolated (Cavallito and Bailey, 1944), has long enjoyed a reputation 
in the treatment of influenza. “The Regimen of Salerno”, which certainly 
antedates the thirteenth centurj', states that the bark of “greene willow 
destroyeth warts” (Harington, 1608); more recently Semon (1933) recom- 
mended strong salicylic acid plasters, up to 60 per cent, strength. The latices 
of the Mexican or prickly poppy {Argemone mexicana Linn.), and 
of Euphorbia lateriflora Schum. and Thonn, are used with success in the 
treatment of warts by West African tribes. 

Jaundice also has had many treatments. In England barbary bark {Ber- 
berU vulgaris Linn.) and the roots and leaves of the buckthorn plantain 
{Plantago coronopus Linn.) are still used as folk remedies, whilst in Africa 
the leaves of Cassia occidentalis Linn, have a high reputation in the treat- 
ment of infective hepatitis and yellow fever. 

Rabies was treated by Galen with a daily dose of one drachm of burned 
powder of river crabs, but, as Shakespeare noted, “The most sovereign 
prescription in Galen is but empiricutic”. For those who preferred poly- 
pharmacy there was a famous Decoctum ad morsum catiis rahidi consisting 
of rue, garlic, London or Venice treacle, and filings of pewter boiled in ale. 
This had to be taken by mouth for nine days and was even superior to the 
liver of the mad dog itself. “The Regimen of Salerno”, as translated by 
Sir John Harington (160S), advised that 

“If your hound by hap should bite liis Master 
With Honey, Rew and Onyons make a plaster”. 

A century and a half later Joseph Dalby (1762), a well-known surgeon of 
Birmingham, claimed that by means of cirmabar and the finest musk he had 
succeeded in curing “upwards of a hundred cases, whereof two were after 
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followed by 3 gm. for twenty days (a total of 66 gm.) usually produces 
rapid improvement (Hebb et ah, 1939; Stein, 1940; Coutts, 1943; Noojin, 
Callaway and Schulze, 1943). Cases of rectal stricture and chronic ulcera- 
tion of the vulva with urethritis were first treated by Shropshear (1938). 
Some observers have obtained amelioration even of cases of elephantiasis 
of the Milva and of fibrous rectal strictures; surgical measures may have to 
be used in some of these cases (Kampmeier and Larsen, 1942; Pettavel, 
1943; Woods and Hanlon, 1944). 

The Frei cutaneous reaction does not become negative inunediately on 
the disappearance of the clinical signs and symptoms following sul- 
phonamide treatment. Heyman et ah (1947) were, however, unable to 
isolate the virus from the lymph nodes for longer than tw’o to three months 
after the cessation of treatment, but in one patient who relapsed six months 
after receiving a total of 120 gm. the virus was found to be present in the 
involved lymph nodes. Sonck (1943) noted that the administration of nico- 
tinic acid amide during treatment of proctitis due to lymphogranuloma 
venereum apparently inhibited the action of the sulphonamide. Hyper- 
proteinsemia is usually associated with lymphogranuloma venereum infection 
but if sulphonamide treatment is begun at a very early stage of infection 
this change may not be noted (Schamberg, 1941; Heyman, 1946). 

Conjunctivitis due to lymphogranuloma venereum virus may occur as a 
primary lesion or as a secondary manifestation of previous genital disease. 
A few cases have been treated with sulphonamides. 

Curth, Ctirth and Sanders (1940) reported a patient with kerato-conjunctmtis 
of six years’ duration simulating Parinaud’s conjunctivitis. Although useful vision 
was lost from comeal cicatrization all inflammatory signs disappeared following 
sulphanilamide by mouth over a period of four months. A laboratory worker was 
accidentally infected: an acute conjunctivitis did not respond to the usual forms of 
therapy but healed completely after 3 gm. of sulphadiazine daily for ten days 
(Oliphant, Powell and Perrin, 1943). A comeal ulcer which was probably due to the 
virus of lymphogranuloma venereum improved rapidly under sulphanilamide 
(Meyer and Reber, 1941). MacNie (1941) reports two cases in which sulphonamides 
were of value in clearing up uveitis and kerato-conjunctivitis due to lymphogranuloma 
venereum. 

Psittacosis. — ^Mauer (1938) found that about 50 per cent, of mice infected 
with psittacosis could be saved by treatment with acriflavine. These results 
have not been confirmed, but nitroacridine 3582 is of value (Hurst, 1947). 
Psittacosis is only rarely affected by sulphonamides in mice (Rudd and 
Burnet, 1941), and clinically in man there is not much evidence that 
sulphonamides are of value (Meiklejohn et ah, 1944; Levinson et ah, 1944). 
Hinshaw (1940), however, believed that one patient was cured by sulpha- 
pyridine. Some strains of psittacosis are nevertheless affected by sul- 
phonamides. Strain 6 BC, both in mice (Wiseman et al, 1946) and in chick 
embryos (Meiklejohn et ah, 1946), is susceptible both to sulphadiazine and 
penicillin: 19 of 22 mice survived when given sulphadiazine in the food to 
the extent of 0.5 per cent, by weight of the food for fourteen days after ex- 
posure to the virus; 26 untreated controls all died. Rosebury et ah (1947) 
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It is this virus group which Rake (1948) has termed the Chlamydozoaceffi. 
Lymphogranuloma venereum. The first successful use of the sulphonamides 
was by Gjurie (1938) who obtained rapid resolution of the inguinal buboes 
by the injection of stibophen and the administration of prontosil by mouth; 
the latter drug was given in daily doses of 2.5 gm., followed by 2 gm. daily 
for three days; after a rest of three days the course was repeated. A little 
later Kubitzki (1938) and Montel and Nguyen- Van-Tho (1938) obtained 
similar results. When prontosil alone was given by mouth and by injection 
prompt fall in temperature and improvement of the local lesions occurred. 

Levaditi (1938a) in the meantime had found that the buboes produced by lympho- 
granuloma venereum virus in the groins of guinea-pigs were rapidly cured by 
sulphanilamide and sodium 4-sulphamidobenzenea2o-3':5'-diaininobenzoate. The 
buboes produced in guinea-pigs, however, occur so irregularly and are so rapidly 
resolved that no accurate estimate of therapeutic efficiency can be made in these 
animals. In infections in mice in which the virus is injected directly into the brain, 
sulphanilamide caused a retardation in the development of symptoms and in some 
cases the lives of the mice were saved (Bar, 1938; MacCallum and Findlay^ 1938: 
Levaditi, 1938b). The lesions in treated mice are smaller than in untreated animals 
but the virus in the brain is not destroyed by sulphonamides. In one instance 
Jones, Rake and Steams (1945) isolated virus from mouse brain one year alter 
treatment. The effect of the sulphonamides on lymphogranuloma venereum virus 
is thus analogous to that of chemotherapeutic dmgs on small protozoa such as 
Babesia and Coccidia. 

There is now general agreement that all sulphonamides and sulphones have some 
action on the virus (Jones, Rake and Steams, 1945; Andrewes, King and Van den 
Ende, 1943; Levaditi et al., 1944), although otving to differences in the strain of 
virus used, in the mode of inoculation of the virus in the animal host (intracerebral, 
intranasal or in the developing chick embryo), and in the dosage and method of 
administration of the drug, variations in the order of effectiveness of the sul- 
phonamides have been recorded (Findlay, 1940a; Jones, Rake and McKee, 194*1 
Van den Ende and Lush, 1943; Felton, Hebb and Oliphant, 1942). Sulphadiazine 
and sulphathiazole are among the more active compounds, whilst good results have 
been obtained both in man and mice with sulphamezathine and sulphamerazine, as 
well as with the sulphones (IMacCallum and Findlay, 1938). Although the protecoon 
is not as marked as in the case of bacteria, p-aminobenzoic acid appears to inhibit 
the action of the sulphonamides (Findlay, 1940b; Levaditi and Perault, i94®> 
Mudrow and Bock, 1943; Rodaniche, 1943): in addition, the sulphonamides have 
no in vitro killing action (MacCallum and Findlay, 1938; Schlossberger and Bar, 
1939; Rodaniche, 1943). A few workers, however, have put fonvard contrary views 
on these findings (Holder, Levine and Bullowa, 1942; Seeler, Graessle and Dusen- 
berg, 1943). Holder et al. (1942), for instance, believe that in vitro contact of sul- 
phonamides may slightly attenuate the virus: it seems, however, that in these 
experiments some sulphonamide must inevitably' be inoculated with the virus. The 
lymphogranuloma venereum virus when injected intravenously in high concentra- 
tion kills within thirty-six hours by what has been termed, on somervhat slender 
evidence, a “toxic” effect. Such toxic deaths are not prevented by sulphonamides 
(Rake and Hamre, 1944). According to Wall (1947) mice given a sulphonamide 
after infection but before symptoms appear do not develop complement-fi.xing 
antibodies; those given a sulphonamide after the appearance of symptoms have low 
titres which can be still further reduced by long-continued treatment. So far e.xperi- 
ments by Rodaniche (1943) and in rny laboratory have failed after more than twenty 
passages to produce a sulphanilamide-fast strain of the virus. Many other drugs 
appear Mthout action on the lymphogranuloma venereum virus (Andrewes, King 
and Van den Ende, i943)- 

In man, more especially during the acute stage, sulphonamides act 
rapidly if given in sufficient doses. In early cases 6 gm. on the first day 
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fected tissues to sulphonamides for periods up to five hours does not 
destroy the infectivity for monkeys. In patients treated with sulphonamides 
in West Africa inclusion bodies and infectivity for monkeys disappeared 
after five to seven days of treatment. 

Although sulphapyridine, sulphanilamide, sulphanilic acid derivatives 
(Cosgrove and Hundley, 1942), sulphathiazole, sulphamerazine (Neil, 
1947) and sulphadiazine are all curative, Richards (1943), who has had ex- 
perience with more than 4000 Red Indians treated by sulphonamides, finds 
sulphadiazine the best. Whilst small doses, such as 1.3 gm. daily for seven 
weeks, may produce cures it is preferable to give sulphonamides in sufficient 
dosage to produce a blood level of 3 mgm. per too c.cm. for as long as the 
cornea shows any signs of active disease. If local therapy is to be employed, 
a hydrous 'wool fat petrolatum base with 5 or 10 per cent, sulphathiazole 
probably permits the longest persistence of the sulphonamide in the con- 
junctival sac. The use of a 15 per cent, sodium sulphacetamide collyrium 
may be of value (Alvaro, 1945). Thygeson (1943) believes that only when 
severe secondary infection, particularly of the lid margins, tear deficiency, or 
trichiasis is present, is supplementary treatment required. 

Inclusion conjunctivitis. — ^The first report of the successful treatment of 
inclusion conjunctivitis with sulphonamides was made by McKelvie (1938) 
in Khartoum. Later reports on the rapid cure of the condition came from 
Thygeson (1939, 1941), Giddens and Howard (1940), Braley (1942), 
Thygeson and Stone (1942), and Thygeson and Braley (1943). Only Lugossy 
(1940) recorded equivocal results. Sulphanilamide, sulphathiazole, and 
sulphadiazine have all been given by mouth and successful cures have been 
obtained in a very short time. Thygeson and Stone (1942) find that local 
therapy alone is not as satisfactory in adults as in small infants, possibly 
because in the new’bom the lachrymal glands are scarcely functioning. In 
II cases of inclusion blennorrhcea of the newborn, Thygeson and Stone 
obtained cures by the local application of 5 per cent, sulphathiazole oint- 
ment six times a day; recovery w'as almost as rapid as with oral therapy. 
Thygeson (1943) suggests that more frequent local therapy in adults is 
likely to be of value. Vorisek (1947) recommends irrigation with a 5 per 
cent, solution of sodium sulphathiazole every two hours by day, the local 
application of sulphathiazole ointment at night, and sulphadiazine by mouth; 
this treatment can be relied upon to produce improvement in from seven to 
ten days, as compared with six weeks by older forms of therapy. Thygeson 
(1940) found the virus still infective for baboons after three, but not after 
five, days’ treatment with sulphonamides. As inclusion conjunctivitis is 
rarely associated with secondary bacterial infection sulphonamides must 
presumably act directly on the virus. 

Heart water of cattle. — ^Although the causal agent is usually described as 
a rickettsia (R.ruminantium), it should more properly be placed with the 
viruses. It responds to a sulphonamide, uleron, according to Neitz (1940). 

Infectious kerato-conjunctivitis of cattle, although also said to be due to a 


112 


THli practitioner 


find that another classical strain, “Gleason”, is also sensitive to sulpha- 
diazine, A pigeon ornithosis virus, strain St, isolated from a case of pneu- 
monitis in the Bayou region of Louisiana by Olson and Treuting (1944) 
and a meningo-pneumonitis virus (Cal. 10) were unaffected by sulphadiazine. 

Pneumotiitis . — Sulphonamides inhibit infections in mice vuth the ^^rus 
of mouse pneumonitis (Rake, Jones and Nigg, 1942), but infections tvith the 
agents of feline pneumonitis and meningo-pneumonitis are scarcely affected 
(Rake, Jones and Nigg, 1942; Rake and Hamre, 1944). In mice, hamsters, 
rats and cotton rats, and in yolk-sac infections of chick embryos, sulpha- 
merazine was found to inhibit pneumonitis infection in all species, although ^ 
smaller doses were required in the mouse than in the hamster (0.0025 
mgm. per gm. of body weight in mice and o.i mgm. per gm. in banisters). 
With the agent of feline pneumonitis large doses of sulphamerazine, near 
the toxic limit, caused ihoderate inhibition of the lung lesions in hamsters 
and white rats, slight inhibition in cotton rats, and no effect at all in mice 
and chick embryos (Eaton and Hanford, 1945). Mudrow and Bock (i 943 ) 
find that p-aminobenzoic acid inhibits the action of sulphapyridine on the 
mouse pneumonitis virus. 

Trachoma . — In 1938, Lian and Dik in the East Indies, Loe in America, 
and Kirk, McKelvie and Hussein Ahmed Hussein in the Anglo-Egyptian 
Sudan reported that prontosil and sulphanilamide are of value in trachoma. 
Sulphonamides by mouth rapidly improved the conjunctivitis and comeal 
thickening, whilst corneal complications such as pannus, keratitis and ulcer 
cleared up and showed little tendency to recur. Photophobia and continuous 
lachrymation were also greatly lessened. Since then many observations have 
been made on the effects of sulphonamides on trachoma. Extensive re\ie\ys 
have been published by Thygeson (1943) and Poleff (1943)- -A- certain 
number of workers regard sulphonamides as of little value, with no specific 
action on the virus, any possible therapeutic effects being due to action 
on secondary bacteria. A much larger group, however, believe that sul- 
phonamides produce a considerable percentage of complete and permanent 
cures, thus representing an important advance in the treatment by chemo- 
therapy. 

It is not easy to account for the failures \vith sulphonamides: in some cases 
the diagnosis may have been at fault, in many the dosage and the duration 
of treatment were obviously inadequate. Secondary infections and such 
factors as a deficiency of tears, trichiasis or xerosis may play a part m 
preventing cure. It is noticeable that many failures have been reported from 
Egypt where the strain of trachoma virus is highly virulent. In West Africa, 
on the other hand, trachoma is comparatively mild and there are few 
failures with sulphonamides. Thygeson (1943) insists that all cases treated 
should be carefully classified. In cases in which there is conjunctival scarring 
or much pannus the lesions may not clear up, for they may be due to 
pemphigus, surgical intervention, or other factors. 

Julianelle and Smith (1942) fin'd that exposure of trachoma virus in in- 


CHEMOTHERAPY OF VIRUS INFECTIONS II5 

Psittacosis vinis . — ^The curative action of penicillin on ornithosis and 
psittacosis ■viruses in mice "was first demonstrated by Heilman and Herrell 
(1944a, b), and Parker and Diefendorf (1944), and confirmed by Bedson and 
May (1945). In human beings infected wdth an ornithosis ^^rus Turgasen 
(1944) and Ford and Kispert (1945) reported cures by means of penicillin, 
■wMst Flippin, Gaydosh and Fittipoldi (1945) and Reinmann (1945) cured 
human cases of psittacosis with penicillin. Rosebuiy^ et al. (1947) also 
reported the dramatic recovery of a patient infected -nith the 6 BC strain 
of psittacosis. 

Penicillin therapy ■was begun on the fourth day of illness ■with 50,000 units intra- 
muscularly every three hours, or 400,000 units a day. On the following day sulpha- 
diazine ■was given at the rate of 6 gm. a day. After the patient had been on penicillin 
for thirty-six hours and sulphadiazine for eighteen hours his temperature fell and 
remained normal. Penicillin ■was continued until the fourteenth day with a total 
of 3,900,000 units; sulphadiazine was given from the fifth to twelfth days, a total of 
48 gm. 

More recently there has been described a single case of infection due to 
an ornithosis virus tvhich recovered promptly after the initiation of penicillin 
therap5\ Fetv comparisons have been made of the relative effectiveness of 
penicillin and the sulphonamides. 

Against psittacosis strain 6 BC, which in nuce and chick embryos reacts to both 
penicillin and sulphadiazine (Wiseman et al,, 1946; Meiklejohn et al., 1946), Early 
and Morgan (1946 a, b) found that penicillin and sulphadiazine were equally 
effective when psittacosis virus was injected into mice by intravenous and intra- 
peritoneal routes. If the virus was given intracerebrally or intranasally, penicillin 
was less effective than sulphadiazine. Streptomycin had no effect on this strain in 
mice, nor did p-aminobenzoic acid, which is effective against rickettsiae. 

The meuingo-pneumonitis virus also is susceptible to penicillin both in 
chick embryos and in mice (Parker and Diefendorf, 1944). 

Trachoma . — Insufficient information is as yet available to assess the 
value of penicillin in trachoma. Keyes (1944) applied 1000 units per c.cm. 
locally every tv^o hours for nine days wlule the lesions progressed. Sorsby 
(1945b) cured one recent case but two cases of longer standing remained 
unaffected. The most hopeful results are those of Darius (1945). 

Inclusion conjunctivitis . — ^Eight cases ■were treated with penicillin locally 
by Sorsby (1945a) ■with excellent results; one case relapsed. 

THE CHEMOTHERAPY OF THE. POX VIRUSES 

The pox ■viruses include smallpox and alastrim of man, vaccinia and the 
mammalian pox tiruses and the various arian ■viruses of fowl, pigeon and 
canary-pox. Until recently there was little eridence of any direct chemo- 
therapeutic action on this group of ■viruses. In hEemorrhagic smallpox the 
administration of sulphonamides by mouth, more especially sulphathiazole 
and sulphadiazine, tends to decrease the mortality by controlling the 
secondary bacterial organisms, especially streptococci and staphylococci, 
which are responsible for so many of the complications (Patel and Naidu, 
1940; Cottrell and Knight, 1943; Leishman, 1944). Sulphadiazine is the 
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rickettsia, should rather be grouped wth the viruses. SuIphatWazole, given 
for five days intravenously twice daily, cured 8 cattle in from fourteen to 
eighteen days. Virus bodies still persisted in the conjunctiva at the end of 
treatment (Gotze, 1945). The epidemic kerato-conjunctivitis of the Middle 
East described by Feigenbaum et al. (1945) is due to a virus but is not 
affected by the sulphonamides or penicillin. 

ANTIBIOTICS AND THE PSITTACOSIS-LYMPHOGRANULOMA 

VIRUSES 

Just as certain of the viruses belonging to this group are sensitive to the 
sulphonamides so also they have been found to react to certain antibiotics. 

Lymphogranuloma venereum. — ^Andrewes, King and Van den Ende (1943) 
reported that penicillin was inactive against the virus of lymphogranuloma 
venereum when it was inoculated intranasally or intracerebrally in mice; 
penicillin, however, suppressed the growth of the virus in tissue culture. 
Levaditi and Vaisman (1943, 1945) found in mice that very large doses of 
penicillin, such as 1,000,000 units per kgm. of body weight given intra- 
peritoneally, will not only protect against intracerebral inoculation of the 
virus but will also lead to destruction of the virus in the brain. Rake and 
Jones (1946) have independently obtained similar results. 

When penicillin is given in large doses intraperitoneally to mice infected mtra- 
cerebrally with the virus of lymphogranuloma venereum, convulsions, spasticity, 
and death occur in a considerable number of animals. Provided the mice do not die 
from the local effect of penicillin on the central nervous system some protection is 
obtained against intracerebral infection with doses equal to about 7,700 Oxford 
units per kgm. of body weight in one day; after intranasal infection a dose yf about 

30.000 units per kgm. per day produced a slight therapeutic action. At high con- 
centration, penicillin of low purity was found to exert an action on the agent in 
vitro. Heilman (1946) gave subcutaneous doses to mice of 1000 units daily in 
0.05 c.cm. of 4.8 per cent, beeswax in sesame oil, for seven days. Of 41 treated mice 
inoculated intracerebrally, one died of pneumonia on the tiventy-ninth day and two 
developed hydrocephalus, but of 41 controls, 34 died in from two to twenty-three 
days and only 7 survived. Virus was not destroyed in the brain. 

Reports of the clinical application of penicillin in lymphogranuloma 
venereum are as yet few. Earlier results were variable. 

Morginson (1945), for instance, treated 3 cases with 1,625,000, i, 800,000 and 

4.675.000 units; the first case had proved refractory to sulphonamides. Kile (t94S) 
failed in 8 cases (doses unspecified). Willcox (1946), however, in a series of 25 early 
cases in West African soldiers, which I was able to follow, obtained striking results 
with the injection of penicillin in oil: of 10 cases given 100,000 units in a single 
injection, 5 cleared up in an average of 6,1 days. Fifteen patients were given 100,000 
units in saline followed by 100,000 units in oil tliree to four hours later; lo cleared 
up in five days; 2 relapsed and l failed. Two European patients received 1,000,000 
units in saline, 40,000 units being given three-hourly for three days. Improvement 
began after twenty-four hours and the patients were discharged from hospital 
after four and six days. 

Mayne and Bain (1947) have recently emphasized the value of penicillin 
in treating chronic discharging sinuses from a lymphogranuloma venereum 
bubo; here the action of the penicillin appeared to be on Staphylococcus 
aureus rather than on the virus. 
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and Mamvell (1941) in canaries. Robbins (1942), in observations wbicb lack 
confirmation, has claimed that quinine benefits fowl-pox infection in chicks, 
whilst Jones et al. (1945) found that actinomycin A, which is very toxic, 
had a slight in -cifro action on fowl-pox and on tracheo-bronchitis virus. 

Warts . — ^Many hundreds of different treatments have been reported for 
warts. Most of them are of no more value than the "spunk water” which 
Tom San7er collected in fear and trembling from a graveyard at dead of 
night. Recently a new therapy has been attempted for condylomata 
acuminata. 

Kaplan in 1942 treated 20 patients with 25 per cent, podophyllin in mineral oil: 
rapid cures were obtained. Later, Culp and his associates (1944 a, b) gave details 
of 100 additional cases; all the patients were males; 97 had penile, 2 anal, and 
1 perineal warts. Of the penile cases 62 were treated with 25 per cent, podophyllin 
in oil and 35 with a crude podophyllin paste made with water. Of the first group, 
56 were cured by one application, 5 by two applications and i by three applica- 
tions. The usual time for cure was two to three days, but in one case sixteen days 
were necessary. In the second group only two required a second course of the 
aqueous paste. Six of the 35, however, had an acute balanitis. This balanitis is due 
to the fact that podophyllin contains podophyllotoxin which is converted by alkalis 
into podophyllic acid. T o overcome the possibility of balanitis Haber (r 945) cleansed 
the penis tvith eusol and covered the glans with zinc ointment; he then applied 
5 per cent, podophyllin in powdered tannic acid. In 35 cases the average duration of 
treatment was four to five days, the shortest being eight hours. 

Acute urethritis is not a contraindication. MacGregor (1945) also used 
podophyllin with success. Finkle and Frishwasser (1947) find that balanitis 
may be avoided if podophyllin is applied for not longer than five hours; 
if the period of application is only three hours, warts invariably recur. 
King and Sullivan (1946) used colchicine in oil in place of podophyllin with 
good results on condylomata acuminata. On the common warts of the 
hands neither podophyllin nor colchicine has any action, probably because 
of the thick homy layer which protects the infected cells. At present there 
is no evidence that podophyllin and colchicine have any direct action on 
the warts virus. As Sullivan and Wechsler (1947) have pointed out, podo- 
phyllin affects the dividing cell in late prophase, the spindle mechanism 
being involved and chromosomes dispersed throughout the cell. Up to 
metaphase there is an increased number of mitotic figures; later there is a 
decrease and a complete absence of anaphase and telophase figures. 

For some years the bismuth treatment of warts has been advocated, a 
1.5 per cent, aqueous solution of bismuth sodium tartrate being injected 
into the base of the warts (Brown and Erdos-Brown, 1938). Such treatment 
can, however, give rise to severe local and general reactions (Cameron, 1947). 

MoUuscum contagiosum . — ^There is some evidence that sulphonamides 
may be of value in the treatment of molluscum contagiosum. 

In 1941 Sommerville reported eight cases in which the patient had been treated 
with sulphapyridine. In six the lesions cleared under sulphapyridine, whilst in tivo 
others toxic reactions occurred. Four patients who took 2 to 4 gm. daily were 
cured in two to eight weeks; two who failed to respond with a daily dose of i gm. 
cleared rapidly with 2 gm. daily. Of the six patients who were cured, five were 
children ranging in age from nine months to fifteen years. Hill and Downing 
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most satisfactory sulphonamide; sulphathiazole is superior to sulphapyridine 
(Osborne, 1945). In West Africans infected with varicella under unhygienic 
conditions sulphonamides are also of value. 

Andrewes, King and Van den Ende (1943) tested 74 compounds, includ- 
ing penicillin, against vaccinia virus without effect! Ramon ei al. (1947) 
found that crude filtrates of cultures of Bacillus stibiilts incubated at 37° C 
with vaccinia virus completely inactivated the virus. Crude filtrates of 
Actinomyces grisetis and Penicillium notatum had a less pronounced action on 
the virus. The majority of obsen^ers, following Andrewes et al (1943)1 
have found pure penicillin to be devoid of action on vaccinia in the rabbit 
(Neter and Will, 1944; Parker and Diefendorf, 1944; Neter, 1945; Kolmer 
and Rule, 1946; Ramon and^Richou, 1946; Morin and Turcotte, 1947; 
Fasquelle, 1947). In view of these negative findings pure penicillin has 
been added to crude vaccinia pulp to destroy contaminating bacteria. (In 
Russia the use of Soviet gramicidin has been recommended by Marchenko 
and Rakhraan (1946) for the same purpose.) Robbins (1944) found that 
penicillin and patulin were without action on fowl-pox in chicks. Recently, 
hov^ever, Gohar and Bashatli (1946) have brought forward eridence that 
penicillin may cure vaccinia in the rabbit. 

Rabbits were given 1000 units three-hourly for three days to a total of 24,000 
units. The first injection was given either immediately after inoculation of the wrus 
or one, two, three and four days later. When therapy was delayed for two days or 
longer there was no effect, but when treatment was begun up to one day after 
inoculation the skin lesions were trivial. If treatment with penicillin was continued 
for three days only, lesions appeared two days later, but if treatment was continued 
for five days, a total of 40,000 units, no lesions appeared after cessation of treatment. 
Local application of penicillin was of some slight value. 

Somewhat similar results have been obtained by Fust and Griinig (194^)- 
When penicillin and vaccinia virus were first mixed and the mixture sub- 
sequently inoculated intradermally into rabbits the lesions were almost 
completely inhibited. More remarkable, however, was the finding that 
boiling the penicillin solution for fifteen minutes enhanced the effect, 
although this treatment destroyed about half its antibiotic activity. 

A possible clue to this seeming anomaly is to be found in the experi- 
ments of Groupe and Rake (1947). 

Using the chorio-allamoic membrane of the developing chick embryo it was 
found that vaccinia, canary-pox and fowl-pox viruses were completely inhibited 
by 3,750, 7,500 .and 15,000 units of commercial penicillin when the virus was mixed 
with tlie penicillin and incubated in xntro for two hours at room temperature. An 
impurity, or impurities, in commercial penicillin rather than penicillin itself appears 
to be responsible for the inhibition, for the inhibition is not decreased when aqueous 
solutions of commercial penicillin are heated at 100° C. for ten minutes. Nonnal 
egg white inhibited the antiviral activity of commercial penicillin. 

The antiviral substance in commercial penicillin is possibly o-hydroxy- 
phenylacetic acid (Fischbach et al., 1947). 

Mercurochrome also prevented the development of canary-pox virus on 
the chorio-allantoic membrane of the developing chick embryo, thus con- 
firming the obsert'ations of Manwell and Goldstein (1939) and Coulston 
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and Manwell (1941) in canaries. Robbins (1942), in observations which lack 
confirmation, has claimed that quinine benefits fowl-pox infection in chicks, 
whilst Jones et al. (1945) found that actinomycin A, which is very toxic, 
had a slight in vitro action on fowl-pox and on tracheo-bronchitis virus. 

Warts . — ^Many hundreds of different treatments have been reported for 
warts. Most of them are of no more value than the “spunk water” which 
Tom Sawyer collected in fear and trembling from a graveyard at dead of 
night. Recently a new therapy has been attempted for condylomata 
acuminata. 

ICaplan in 1942 treated 20 patients with 25 per cent, podophyllin in mineral oil: 
rapid cures were obtained. Later, Culp and his associates (1944 a, b) gave details 
of 100 additional cases; all the patients were males; 97 had penile, 2 anal, and 
1 perineal warts. Of the penile cases 62 were treated with 25 per cent, podophyllin 
in oil and 35 with a crude podophyllin paste made with water. Of the first group, 
56 were cured by one application, 5 by two applications and i by three applica- 
tions. The usual time for cure was two to three days, but in one case sixteen days 
were necessary. In the second group only two required a second course of the 
aqueous paste. Six of the 35, however, had an acute balanitis. This balanitis is due 
to the fact that podophyllin contains podophyllotoxin which is converted by alkalis 
into podophyllic acid. T o overcome the possibility of balanitis Haber (1945I cleansed 
the penis with eusol and covered the glans with ainc ointment; he then applied 
S per cent, podophyllin in powdered tannic acid. In 35 cases the average duration of 
treatment was four to five da5's, the shortest being eight hours. 

Acute urethritis is not a contraindication. MacGregor (1945) also used 
podophyllin with success. Finkle and Frishwasser (1947) find that balanitis 
may be avoided if podophyllin is applied for not longer than five hours; 
if the period of application is only three hours, warts invariably recur. 
King and Sullivan (1946) used colchicine in oil in place of podophyllin with 
good results on condylomata acuminata. On the common warts of the 
hands neither podophyllin nor colchicine has any action, probably because 
of the thick homy layer winch protects the infected cells. At present there 
is no evidence that podophyllin and colchicine have any direct action on 
the warts virus. As Sullivan and Wechsler (1947) have pointed out, podo- 
phyllin affects the dividing cell in late prophase, the spindle mechanism 
being involved and chromosomes dispersed throughout the cell. Up to 
metaphase there is an increased number of mitotic figures: later there is a 
decrease and a complete absence of anaphase and telophase figures. 

For some years the bismuth treatment of warts has been advocated, a 
1.5 per cent, aqueous solution of bismuth sodium tartrate being injected 
into the base of the warts (Browm and Erdos-Brown, 1938). Such treatment 
can, however, give rise to severe local and general reactions (Cameron, 1947). 

MoUusciim contagiosum . — ^There is some evidence that sulphonamides 
may be of value in the treatment of molluscum contagiosum. 

In 1941 Sommer%’ille reported eight cases in which the patient had been treated 
with sulphapyridine. In six the lesions cleared under sulphapyridine, whilst in tivo 
others toxic reactions occurred. Four patients who took 2 to 4 gm. daily were 
cured in two to eight w'eeks; two who failed to respond with a daily dose of i gm. 
cleared rapidly with 2 gm. daily. Of the six patients who were cured, five were 
children ranging in age from nine months to fifteen years. Hill and Downing 
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(1942) reported an adult \vjth lesions which had continued for one year; after 
sulphapyridine had been given in doses of 2 gm. daily all the lesions except one 
cleared up within a week. Laymon (1946) gave a boy of ttvelve years a dose of 4 
gm. daily; within a week the lesions had begun to regress and on reducing the dose 
to 2 gm. daily for a second week the lesions entirely disappeared. 

THE CHEMOTHERAPY OF INFLUENZA 
Among the numerous substances which hav'e been found to act on 
rickettsiae are penicillin, p-aminobenzoic acid (Grieff et al., 1944), p- 
sulphamidobenzamidine (Andrewes et al., 1944), forbisen and toluidine 
blue (Peterson, 1944), and other thiazine dyes (Andrewes et al., 1946) such 
as 2-nitro-5-aminoacridine, “rutenol”, and 2,3-dimethoxy-6-nitro-9(di- 
ethyl-amino-oxypropyl) aminoacride dehydrochloride or nitroacridine 3582 
(Smadel et al., 1946). The last also has an inhibitory action on influenza B 
(Lee strain) virus. 

Green, Rasmussen and Smadel (1946) found that 0.5 to i.o mgm. of nitro- 
acridine 3582 in o.i c.cm. of 0.9 per cent, sodium chloride solution, given by the 
allantoic route to chick embryos infected at the same time with from i to 10,000 
minimal infected doses of virus, was sufficient to inhibit or delay the development 
of the virus, when the infecting dose was from i to 10 M.L.D., during a period of 
observation of forty-eight to seventy-two hours. 

Nitroacridine 3582 has a similar but less pronounced effect on in- 
fluenza A (PR8 strain) in developing chick embryos. Rutenol and mepa- 
crine also have some ■viristatic action when tested against influenza viruses. 
Although nitroacridine 3582 is somewhat viricidal in vitro this is insufficient to 
account for the degree of inhibition observed in vivo (Rasmussen et al., I 947 )' 

Coggeshall and Maier (1942) and Krueger et al. (1943) tested numerous 
compounds against influenza ivithout result. Andrewes, King and Van der 
Ende (1943) failed to observe any activity against influenza A among 115 
compounds tested. Wheeler and Nungester (1944) believe that influenza is 
favourably influenced by atropine sulphate. If such an effect occurs, direct 
action on the virus is very doubtful. 

The effect on influenzal infections in the mouse of some 24 antibiotic 
lactones and their analogues has been studied by Rubin and Giarman 
(1947) using th" PR8 strain of influenza A virus. In addition to some 
members of the furan series, the following compounds had a definite 
therapeutic action; y-butyrolactone; 6-methoxy-8-(2,5,dimethy]pyn7l-i)- 
quinoline; 3-phenyI-2-butene-i,4-oIide,' 3-methyl-5-carboxy-2-pentene-i,4- 
olide; parasorbic acid and isoclavacin. The action of these compounds is the 
more impressive because they were not administered until the disease had 
reached a fairly advanced stage. 

OTHER VIRUSES AND CHEMOTHERAPY 
From time to time claims have been made that other viruses are susceptible 
to sulphonamides. As in the case of smallpox, the value of the sulphonamides 
or penicillin in influenza in man, in measles (Thompson and Greenfield, 
1938; Hogarth, 1939; Anderson, 1939), in infectious mononucleosis with 
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angina (Stannus and Findlay, 1939) and in dog distemper (Groulade, 
1937; MacIntyre and Buttle, 1938; Marcus and Necheles, 1938; Bryan, 
1941) is due to action on secondary bacterial invaders. 

No attempt will be made to discuss the inactivation of viruse.'' in vitro. 
It may be noted that filtrates of Bacillus subtilis are said by Remlinger and 
Bailly (1946) to inactivate rabies virus with great rapidity at 38° C. Pem‘- 
cUlin is Avithout action on rabies. According to Sulkin et al. (1946) anaesthesia 
decreases susceptibility to western equine encephalomyelitis. Sodium iodide 
therapy is said to benefit equine encephalomyelitis (Radeleff, 1946). Trypan 
red and Congo red have been foimd by Wood and Rusoff (1945) to afford 
some protection against mice infected with virus. Thiouracil and thyro- 
active substances are said to decrease susceptibility to poliomyelitis virus 
(Holtuian, 1946). In vitro experiments by Sulkin and Zarafonetis (1947) 
showed that anaesthetics have some action on rabies, poliomyelitis, St. 
Louis encephalitis and equine encephalitis viruses. Linhares (1944) claims 
that the neurotropic strain of yellow fever can be inactivated both in vivo 
and in vitro by filtrates of cultures of Penicillium camemberti, Aspergillus 
flaviis and Actinomyces sp. A possible action of neoarsphenamine and other 
arsenicals in preventing infection with poliomyelitis has been demon- 
strated by McKinstry and Reading (1945). Numerous negative results have 
been reported with sulphonamides: yellow fever and Rift Valley fever (Find- 
lay and MacCallum, 1938), poliomyelitis (Coggeshall and Maier, 1943; 
Kramer, Geer and Szobel, 1944; McKinstry and Reading, 1944, 1945), 
St. Louis encephalitis (Kramer, Geer and Szobel, 1944). Aspergillic acid 
has no action on equine encephalomyelitis (Sulkin and Goth, 1945). 

Viruses are readily destroyed by oxidizing agents in vitro. Thurmon and 
Brown (1947) believe that a glycerite of hydrogen peroxide is of value Avhen 
applied locally to the lesions of herpes simplex. Warts are unaffected. 

No successful chemotherapy of a plant virus has yet been recorded. It 
is of interest, hoAA^ever, to note that many fiingi and bacteria known to 
produce antibiotics have been found to inactivate plant viruses (Johnson 
and Hoggan, 1937; Johnson, 1938; Fulton, 1943). Penicillin is said to be 
without action on tobacco mosaic virus (Manil, 1947), but a substance, 
probably a polysaccharide, is said to inactivate it (Takahashi, 1946). 

THE CHEMOTHERAPY OF BACTERIOPHAGES 

The chemotherapy of bacteriophages is chiefly of interest because it pro- 
\ddes a simple model for chemotherapeutic action in general which may be 
of value in understanding the mechanism of drugs on more comple.x 
organisms. Many substances have been found capable of inhibiting develop- 
ment of bacteriophage without greatly affecting the multiplication of the 
bacteria on w’hich it lives. Stassano and de Beaufort (1925) and Bordet and 
Renaux (1928) showed that some phages are inhibited by dilutions of 
citrate and oxalate Avhich do not affect the associated bacteria. SpizLzen 
(’^943) believes that arsenite is a specific inhibitor of a coli-phage. Fitzgerald 
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and Lee (1946) and Fitzgerald and Babbitt (1946) found that several acri- 
dines, and particularly “phosphine GRN”, are capable of inhibiting the 
multiplication of a coli-bacteriophage at concentrations well below the 
bacteriostatic end-point. Jones (1945) observed that some bacteriophages 
are specifically inhibited by streptomycin. An analogue of tryptophane, 
5-methyl tryptophane, can inhibit the multiplication of some strains of 
bacteriophage but only in concentrations which interfere with the grovlh 
of the bacterial host cells (Cohen and Anderson, 1946). 

THE MODE OF ACTION OF CHEMOTHERAPEUTIC AGENTS ON 

VIRUSES 

The difficulties inherent in the successful chemotherapy of viruses, in view 
of the fact that viruses are obligatory intracellular parasites 'vvith a meta- 
bolism intimately bound up with that of the cells of their hosts, have been 
emphasized by Findlay (1939), Mudd (1945), and Andrewes and King (i94^)- 
Chemotherapy is especially difficult' in diseases such as yellow fever, in 
which the onset of signs and symptoms coincides with a disorganization of 
cell metabolism; here also in man the virus is specifically neutralized by the 
production of immune bodies within seventy-two hours of the onset of 
fever but the patient may die within a week owing to the necrotic changes 
already produced in the kidneys, heart and liver. Nevertheless, the finding 
of substances which can act specifically on rickettsis and on viruses of the 
psittacosis-lymphogranuloma group shows that the problem of dealing with 
obligatory intracellular parasites is by no means insoluble. 

Several different paths are coalescing to form a broad highway which 
should lead to the successful chemotherapy of many virus infections. 
Ledingham (1926, 1927) showed that the intradermal injection of India 
ink into rabbits rendered the areas so injected refractory to the subsequent 
injection of vaccinia virus, presumably because the virus particles could not 
parasitize the reticulo-endothelial cells. In working with plant viruses 
Thung (1931) found that a feebly pathogenic strain of tobacco mosaic virus 
would inhibit the action of a highly pathogenic strain inoculated at the same 
time or shortly afterwards. McKinney (1929) obtained similar results, 
common tobacco mosaic interfering with the growth of yellow tobacco 
mosaic virus. Salaman (1933) reported analogous findings for strains 
of potato virus. A number of other examples of plant virus interference 
have now been recorded: information is summarized by Price (1940). The 
same phenomenom also occurs in relation to animal viruses. Some strains 
of herpes virus placed on the scarified cornea of the rabbit migrate along 
the optic nerve to the brain, causing encephalitis; other strains remain 
localized to the cornea. Magrassi (1935 a, b) showed that if the cornea were 
inoculated wim a non-encephalitogenic strain the progress of an encepha- 
litogenic strain to the brain was blocked. Hoskins (1935) showed that in 
monkeys inoculation of the relatively non-pathogenic neurotropic strain of 
yellow fetter protected against injection of the virulent viscerotrophic strain. 
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This result was confirmed and extended by Findlay and MacCallum (i 93 ^)> 
who found that Rift Valley fever virus would protect monkeys against the 
viscerotrophic yellow fever virus, whilst in mice the neurotropic strain of 
yellow fever virus would protect mice against Rift Valley fever virus, which 
is highly pathogenic for this species. These results have been confirmed by 
De Assumpgao (1944) in rhesus monkeys and camodongos, whilst Dalldorf, 
Douglass and Robinson (1938) have shown that lymphocytic chorio- 
meningitis virus will protect monkeys against poliomyelitis virus. These 
observations show that the phenomenon of virus interference is quite 
distinct from that of immunity, for the interfering virus need not be related 
antigenically to the virus tvith which it interferes. The hypothesis put 
fortvard by Findlay and MacCallum was that both viruses competed for 
the same receptor groups of susceptible cells; it was a case of “first come 
first served”. Since then numerous cases of virus interference have been 
demonstrated either in animals or in tissue culture, even when the inter- 
fering virus is added some time after the virulent strain. Examples of inter- 
ference between animal viruses are shown in table i (p. 123I. The phenomenon 
also occurs between bacteriophages (White, 1937; Delbriickand Luria, 1942); 
in the last instance the process can be demonstrated under the electron 
microscope. Delbruck and Luria (1942) found that a bacteriophage in- 
activated by ultra-violet light could block the activity of an active bacterio- 
phage. Similar results were reported by Henle and Henle (1943, 1944) and 
Ziegler and Horsfall (1944) for influenza, and by Andrewes and Elford 
(1947) for ectromelia. If, as Andrewes and King (1946) emphasize, the 
interfering principle which seems to reside in the killed virus particle could 
be isolated, chemically identified and imitated, new chemotherapeutic 
possibilities would be opened up. It is of interest to note that the idea of 
using a virus infection to eradicate another disease is of long standing. 
Winterbottora (1803) recorded that Africans in Sierra Leone were accustomed 
to treat chronic ringn'orm by inoculating the skin with herpes virus. Venereal 
warts may also be destroyed by infecting them with herpes. 

The second path which leads up to an understanding of the chemotherapy 
of virus diseases began in 1922 when a phenomenon was brought to light by 
Browning and Gulbransen (1922). 

It was found that when mice are fed with parafuchsin and are subsequently 
inoculated with a strain of trypanosome resistant to parafuchsin, the therapeutic 
action of trypaflavin is greatly reduced. Schnitzer (1926) showed that to demon- 
strate this “therapeutic interference” it was uimecessary to use trypanosomes made 
resistant to parafiichsin. Schnitzer and Rosenberg (1926, 1927) and Schnitzer and 
Silberstein (1926, 1927) further showed that parafuchsin would interfere with the 
chemotherapeutic action of trypaflavin, arsacetin, arsphenamine and tartar emetic, 
whilst pyoktanin (a mixture of penta- and hexa-methyltriamino-triphenylmethane 
hydrochloride) interfered with the action of trypaflavin, arsacetin, arsphenamine and 
tartar emetic but not with tryparosan. Other examples of therapeutic interference 
have been found with yeasts (Wright and Hirschfelder, 1930). A full bibliography 
is given by Findlay (1939). 

These observations, which had their genesis in the cell receptor theory of 
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Ehrlich, were strangely neglected by biochemists, despite the fact that the 
possibility of the receptor being a sulphydr}'! group was postulated by 
Schnitzer and Silberstein (1927). In 1927 Quastel and Wooldridge showed 
that malonate interfered TOth the action of succinic dehydrogenase, and 
later, Clark (1937) believed that drugs acted as biological competitors for 
receptor groups, an example being the competition hettveen oxygen and 
carbon monoxide for the hremoglobin molecule. The idea of biological 
competition, however, received its present form from Fildes (1940) who 
postulated that chemotherapeutic drugs act as competitors with essential 
metabolites for specific cell enzymes: to produce a chemotherapeutic 
remedy it would be necessary so to modify the structure of an essential 
metabolite that it could no longer function as such but could still compete for 
the service of the specific enzyme. The classical example of this competition 
is that between sulphanilamide and p-aminobenzoic acid which, it is postu- 
lated, is an essential growth factor for organisms susceptible to sulphanil- 
amide (Woods, 1940). That the inhibitory action of p-aminobenzoic acid on 
sulphonamides is an example of biological competition or interference 
cannot be doubted, but that p-aminobenzoic acid is an essential meta- 
bolite for most pathogenic bacteria is still uncertain (Sevag, I 94 ^)' 
Apart from the competitive inhibition by p-aminobenzoic acid of sul- 
phonamide action on the psittacosis-lymphogranuloma viruses no success 
has yet been obtained in specifically inhibiting essential wrus metabplitcs 
of which actually little is known. McKinstry and Reading (1944) examined 
without result the effect of synthetic pyrimidines on the course of expen- 
mental poliomyelitis in the mouse in the hope that compounds of this type 
might compete with the normal pyrimidine components of the virus for 
the synthetically active enzymes. The action of acridines, and particularly 
“phosphine GRN", in inhibiting the multiplication of a coli-bacteriophage 
were found by Fitzgerald and Babbitt (1946) and Fitzgerald arid Lee(ip4Q 
to be counteracted by ribonucleic acid, possibly because the acridines 
compete for some substance related to nucleic acid. 

The final path which may lead to an understanding of virus chemotherapy 
comes from the observations of Hirst (1942 a, b) that certain wruses such 
as influenza A and B agglutinate the red cells of the chick embryo. This 
agglutination is specifically inhibited by immune serum, whilst non-specific 
inhibition is caused by normal sera, normal allantoic fluid and extracts of 
animal tissues. Haemagglutination is due to the presence on the red cells 
of a receptor substance: the influenza virus in causing agglutination acts like 
an enzyme which attacks a specific substrate in the red cell. The specific 
substrate is destroyed by periodate and is therefore probably a carbo- 
hydrate. It is thus of interest that Green and Woolley (1947) have found 
that certain complex carbohydrates, apple pectin, citrus pectin, blood 
group A substance, gum acacia and flax seed mucilage inhibit virus agglu- 
tination. Nitroacridine 3582 has no effect on haemagglutination although it 
partially inhibits groivth of the virus. Apple pectin, on the other hand. 
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inhibits hasmagglutination and also the multiplication of the influenza •virus. 
This then is an' example of biological competition between apple pectin 
and the receptor substance of the chicken red cell for the influenza virus. 
It may well lead to the successful chemotherapy of -virus diseases before the 
■virus actually penetrates the cell, especially as Horsfall and McCarty 
(1947) have found that potysaccharides of bacterial origin, as well as from 
other sources, are capable of modifying the course of infection by the 
pneumonitis virus of mice. 


TABLE I 

INTERFERENCE BETWEEN ANIMAL VTKUSES 


Virus Inhibited 

Interfering mus 

Reference 


ANTICENlCAliY RELATED VIRUSES 
(a) Interference in vivo 

1 

Herpes simplex (enccphalitogenlc 
strain) 

Ydlovr fever (visccrotropbic strain) 

Rinderpest 

Dog distemper 

Herpes simplex (non-encephaliiogenic 
strain) 

Yellow fever (neurotropic strain) 

Rinderpest (goat-adapted strain) 

Dog distemper (ferret-adapted strain) 

Magrassi (193s). 

Hoskins (1935), Findlay and 
MacCailum (1937). 

Pfaff (1938). 

Green and Stulberg (1946), 
Green (1946). 


(b) Interference in tissue culture 


Poliomyelitis (simian strain) 

Influenza A (pneumotropbic mouse 
strain) 

Influenza A 

Influenza B 

Ectzosnelia 

Influenza A 

Influenza A 

Poliomyelitis (mouse adapted strain) 

1 Influenza A (oeuiotzopic mouse strain) 

Influenza A (inactivated by ultra-siolet 
light) 

Influenza B (inactivated by ultra-snolet 
light) 

' Ectromelia (inactivated by tjltra-violet 
light) 

West Nile virxis 

Yellow fever (17 DD high strain) 

Jimgeblut and Sanders (1940). 

Andrewes (1942), 

Henie and HenJe (1943, 

1944)* 

Henie and Henie (1943, 
AnSSves and Elford (1947). 
Lennetle and Koprowski 

(194&). 

Lcnnette and Koprowski 

(1946). 


Antigejicau-T Distinct Vmusis 



(a) Imerferonce in vivo 


Yelloiv fever (\'isc€n)trophic strain) 

Rift Valley fever 

Shope fibroma 

Poliomyelitis (simian strain) 

Western equine encephalomyelitis 
Eastern equine encepbaloxnydids 

Vesicular stomatitis 

Ectromelia of mice 

Rift Valley fever 

Yellow fever (oetxrotropic strain) 

Virus III 

Lymphocytic c^riomeningitis 

Theilcr’s mouse virus 1 

Western equine eacephaJomyelitis 

Western equine enccpbalomyditis 

Vaccinia , 

Findlay and MacCailum 

(1937). 

Findlay and MacCailum 
(1937)1 De Assumpcao 
(I 944 )« 

Andrct^'ca (1940). 

Dalldorf, et ol. (193S, 1939), 
Schlesinger, et at. (1943), 
Schlesinger, et at. (1943, 
1944)* 

Sdalesinger, et al. (1943, 
Anor^es and Elford (1947), 


(b) Interference to tissue culture or in 
the chick embryo 


Influenza A 

Influenza B 

Influenza A 

Swine influenza 
• Swine influenza 

Influenza B 

West Nile virus 

Equine encephalomyelitis (Vene- 
zuelan strain) 

Equine encephalomyditis (Vene- 
zuelan strain) 

Influenza B 

Influenza A 

Swine influenza 

Influenza A 

Influenza B 

Swine influenza 

Yellow fever (17 DD high strain) ^ 

Yellow fever {17 DD high strain) I 

West Nile ^irus j 

Ziegler, et al. (1944 a and b). 

Ziegler, et aL (1944 a and b). 
Ziegler, et at. (1944 a and b). 
Ziegler, et al. (1944 a and b). 
Ziegler, et al. (194.1 a and b). 
Lennette and KoprowsJa 

(1946). 

Lennette and Koprowski 
(1946). 

Lennette and Koprowski 

{1946). 


Oic:ng to the limitation of space it has not been possible to publish the r^erences to 
this article. They are, hozcever, obtainable on application to the Editor, 






















VIRUSES AND CANCER 

Bv W. E. GYE, M.D., F.R.C.P., F.R.S. 

Director, Imperial Cancer Research Fund, 

It is often said, and with apparent justification, that the trouble with cancer 
is not that we do not know the cause of the disease but that we know too 
many causes. For example, if coal tar is dabbed repeatedly at any site on 
the skin of an appropriate animal, for instance the mouse, an epithelioma 
will arise at that site: tar then is the cause of the induced cancer. Epithelioma 
of the skin is an industrial hazard among men who w'ork with coal tar. 
Coal tar is an exceedingly variable mLxture of chemical compounds, one of 
which has been identified as 3:4-benzpyrene, a hydrocarbon of complex 
structure. This substance, recrystallized until perfectly pure, is capable of 
acting as a cause of cancer — in laboratory jargon, as a carcinogenic sub- 
stance — ^with much greater violence than coal tar. It is a substance now’ used 
in laboratories all over the w'orld in studies of the early development of 
cancers. When it is dissolved in an innocuous oil, sesame oil for instance, 
and the solution injected under the skin, a cancer of the subcutaneous 
tissues, a carcinoma, is induced. So far as these tumours are concerned there 
can be no doubt left in the mind of the experimentalist that benzpyrene is 
“the cause” of these tumours. 

But benzpyrene is only one of several hundred pure chemical substances 
which are capable of causing cancer. Some are exceedingly active, e.g. 
methylcholanthrene; some only slightly active and needing prolonged 
application before a tumour appears. There is no common chemical struc- 
ture between them. Some are simple substances, such as carbon tetra- 
chloride and even chloroform; some are of such a degree of comple.vity as 
to excite enthusiasm in the breast of the pure chemist. Many of the coin- 
pounds are administered by mouth, the most remarkable instance of this 
type of substance being aminoacetylfluorene. This compound w'as dis- 
covered in the United States in the course of a search for insecticides. 
Administered by mouth it is capable of starting cancer in many sites: in the 
skin, and especially in the external ear, in the breast, the small and large 
intestines, in the urinary bladder, in the pituitary gland, the liver and 
elsewhere. Many dyestuffs, the best known of all being butter yellow, are 
used to initiate cancers of the liver. 

It can truly be said that we know’ some hundreds of chemical substances 
which are all causes of cancer. But what would the unfortunate victim of 
X-ray dermatitis and epithelioma say to this? Clearly, that it is abstractly 
very interesting but that X-rays are also the cause of cancer, and so far as he 
is concerned, the cause of cancer. Likewise the patient tvith bilharzia 
infestation and bladder cancer w’ould refer to the action of gross parasites 
as a cause of cancer. All these ways of starting cancer have been studied in 

FEBRUARY 1948. Vol. 160 (124) 



VIRUSES AND CANCER 


125 


laboratories and all have been proved valid. There are indeed many ways of 
starting a cancer, by chemical or physical means or by allowing certain gross 
parasites to invade tissues, and all are causes in one restricted sense : they 
act on the tissues wath which they are in contact and start, in a way still 
unkno^\'n, a malignant tumour and then are no longer necessary for the 
continuance of the cancer. 

This point deser\"es closer consideration. Let us suppose that a cancer, 
epithelial or connective tissue in origin, has been induced by the application 
of benzpyrene or any other chemical substance. The tumour thus induced 
has all the pathological qualities of cancer in man, but being in a mouse the 
opportunity for experimental study presents itself. A small fragment of the 
tumour is excised aseptically and small pieces, each about 0.02 gm., are 
placed under the skin of a number of mice. If the mouse with the chemical 
tumour and the mice to be inoculated are so closely inbred that there is no 
resistance by the host to the implanted tumour fragment, the grafts grow 
in ever^' mouse and form daughter tumours. It has been proved as clearly as 
histology can ever prove anything, that the daughter tumours are derived 
entirely from the implanted malignant cells and not at all by infection of the 
host cells. The host mouse acts merely as the host, feeding and caring for 
the introduced cancer cells. If the injected mice are not inbred and there 
is an antigenic difference betw’een grafted tissue and mouse recipients, 
sometimes none of the grafts grow, usually only a small percentage. The 
process of grafting in this way can be carried on indefinitely and it does not 
matter whether the original remote cause be a chemical substance or a 
physical agent like X-rays or a gross parasite like Tcenia crassicolUs. The 
remote chemical or physical agent is no longer necessary to the continuance 
of the new grouth. The cancer has a life of its oum; it lives for and by itself. 
It is agreed among all competent students that the continuing cause is 
intracellular and it is this continuing or intracellular cause -of cancer which 
is the central, apparently mysterious, problem of the disease. There is no 
dispute about the remote provocative causes which have been studied wuth 
such intensity during the past twenty-five years; there is much dispute, 
even passion and anger, about the continuing cause. 

RESULTS OF RESEARCH 

Cancer is a disease of cells; transformation of neighbouring normal cells 
into malignant cells rarely, if ever, occurs (the proved exception to this rule 
will be referred to later); and cancers grow from their oum resources. 
Furthermore, it was quickly demonstrated that cancer is not confined to 
human beings but is common in domesticated and in wild animals. Its age 
distribution is the same for men and animals and consequently it is not 
commonly seen in animals w'hich are killed young for food. But here it is 
especially important to refer to the fact that in spite of careful work in all 
countries it was not possible to demonstrate any bacterial cause. Indeed, 
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It is often said, and with apparent justification, that the trouble with cancer 
is not that we do not know the cause of the disease but that we know too 
many causes. For example, if coal tar is dabbed repeatedly at any site on 
the skin of an appropriate animal, for instance the mouse, an epithelioma 
will arise at that site; tar then is the cause of the induced cancer. Epithelioma 
of the skin is an industrial hazard among men who work with coal tar. 
Coal tar is an exceedingly variable mixture of chemical compounds, one of 
which has been identified as 3:4-benzpyrene, a hydrocarbon of comple.x 
structure. This substance, recrystallized until perfectly pure, is capable of 
acting as a cause of cancer — ^in laboratory jargon, as a carcinogenic sub- 
stance — ^with much greater violence than coal tar. It is a substance now used 
in laboratories all over the world in studies of the early development of 
cancers. When it is dissolved in an innocuous oil, sesame oil for instance, 
and the solution injected under the skin, a cancer of the subcutaneous 
tissues, a carcinoma, is induced. So far as these tumours are concerned there 
can be no doubt left in the mind of the experimentalist that benzpyrene is 
“the cause” of these tumours. 

But benzpyrene is only one of several hundred pure chemical substances 
which are capable of causing cancer. Some are exceedingly active, e.g. 
methylcholanthrene; some only slightly active and needing prolonged 
application before a tumour appears. There is no common chemical struc- 
ture between them. Some are simple substances, such as carbon tetra- 
chloride and even chloroform; some are of such a degree of complexity as 
to excite enthusiasm in the breast of the pure chemist. Many of the com- 
pounds are administered by mouth, the most remarkable instance of this 
t3Ye of substance being aminoacetylfluorene. This compound was dis- 
covered in the United States in the course of a search for insecticides. 
Administered by mouth it is capable of starting cancer in many sites : in the 
skin, and especially in the external ear, in the breast, the small and large 
intestines, in the urinary bladder, in the pituitary gland, the liver and 
elsewhere. Many dyestuffs, the best knowm of all being butter yellow, are 
used to initiate cancers of the liver. 

It can truly be said that we know some hundreds of chemical substances 
which are all causes of cancer. But what would the unfortunate victim of 
X-ray dermatitis and epithelioma say to this? Clearly, that it is abstractly 
very interesting but that X-rays are also the cause of cancer, and so far as he 
is concerned, the cause of cancer. Likewise the patient with bilharzia 
infestation and bladder cancer would refer to the action of gross parasites 
as a cause of cancer. All these ways of starting cancer have been studied in 

FEBRUARY 1948. Vol. 160 (124) 



VIRUSES AND CANCER 


127 


the tumour multiply and can be recovered again and again and used to 
start more and more tumours. The question was at once posed: is the tumour 
a true neoplasm? Rous and his assistants investigated the growth, compared 
its properties with tumours of men and animals, and reached the con- 
clusion that if it is not a true neoplasm then we must find new criteria by 
which to judge the nature of a new growth. To-day it is universally agreed 
that the “Rous sarcoma” is a true new gTo\vth and that its cause is a virus. 

Two hundred or more filtrable tumours of fowls have now been described. 
They vary in structure and rate of growth and in sites of metastasis forma- 
tion. The tumour which is universally known as the “Rous sarcoma” — 
actually the first but only one of more than forty that were studied by him — 
and the spindle cell sarcoma described by Fujinami in Japan grow rapidly 
and kill a hen in rtvo to four w'eeks; a fibrosarcoma described by Begg grows 
so slow'ly that usually a chicken lives twelve months carrying the tumour. 
Other tumours are of endothelium, or muscle or bone. No avian filtrable 
epithelial tumour has so far been described. All the tumours have their own 
special peculiarities. Thus the Rous sarcoma metastasizes to the liver, heart 
and lungs; another tumour described by Rous forms secondary growths in 
muscle. Begg’s endothelioma forms deposits in liver, spleen and in the 
remnants of the thymus gland in the neck. All have one feature in common, 
namely, that they are transmissible, some fairly regularly others occasionally, 
with cell-free filtrates and dried tissues. 

But it might be argued that these tumours all occur in the domestic fowd 
and, since tumours of small mammals are not transmissible with cell-free 
filtrates, the filtrable tumours of birds merely constitute a disease resembling 
cancer but not cancer proper. This argument was made untenable by Shope’s 
discovery of a filtrable papilloma of the wild rabbit. The causative virus of 
Shope’s tumour infects the skin epithelium of the domestic rabbit, giving 
rise to a fleshy papillomatous gro^vth which almost invariably passes into a 
malignant invasive squamous epithelioma. 

During the past ten years, work of the greatest importance has been carried 
out in the United States on mammary cancer in mice. Most of the work on 
cancer which led to the fixed belief that the cancer cell is a mutant of a 
normal cell, or alternatively that the cancer cell owes its powers of unlimited 
growth and division to a morphological change, w'as done Mth mouse 
mammary cancers. It could be said tvith justification that of all known 
tumours the adeno-carcinoma of the mouse mamma is the least likely to 
yield evidence of a virus etiology. Yet this has now been proved. 

The hereditary factor. — In 1911, J. A. Murray proved that mice with a 
cancerous heredity (in mothers and grandmothers) were three times more 
likely to develop breast cancer than mice Mthout cancer heredity {The 
Fourth Scientific Report of the Imperial Cancer Research Fund). The wurk 
was carried fhrther in America. Pure line strains of mice wure bred by 
brother-sister matings in which as many as 90 per cent, of the females 



since it was proved that for successful transmission of a tumour from animal 
to animal it was essential to implant living cells under the skin, and since it 
was shown that the tumour which developed at the site where the Ihing 
cells were placed — the daughter tumour — is formed by growth and division 
of the living cells of the inoculum, it is not surprising that all the pioneers 
of cancer research repudiated even the possibility of a microbic— using the 
word in its widest sense — origin of cancer. Moreover, since the microbic 
theory of disease appears to be indissolubly associated with the notion of 
contagiousness of disease, and since no evidence of contagious spread of 
cancer from person to person, or even within the body by spread from one 
cell to another, has been found, the case against microbic causation appeared 
to be absolute. 

All these findings in the earliest investigations of cancer w'ere verified 
again and again in every laboratory engaged in cancer research. As a con- 
sequence of these results opinion swung away from the possibility of 
“infection” in cancer, and this includes virus infection, so strongly that 
when in 1911 a tumour was discovered which was proved to be caused by 
a virus the discovery was not accepted as a contribution to the knowledge 
of cancer. The tumour was regarded as an example of a peculiar disease 
with some resemblance to cancer — a disease sui generis. 

THE CONTINUING CAUSE OP CANCER 
The pioneers of experimental investigation were very clear in their minds 
of the distinction between remote causes of cancer, such as tar, heat and 
X-rays, and the continuing or intracellular cause. The continuing cause 
excited their attention and consequently the discovery of carcinogenic 
compounds was delayed for many years. But no progress was made in the 
intense studies directed towards the discovery of the fundamental essential 
cause of malignancy. The most favoured explanation was, and still is in some 
laboratories, that the cancer cell is a variant or mutant of the normal cell. 
This is clearly a verbal explanation; it is the equivalent of saying that a 
cancer cell is a cancer cell because it is so. Meticulous study of cells, counting 
of chromosomes, examining of cytoplasmic structures, measurements of 
ratios of nuclear volume to total cell volume, and similar studies have all 
been carried out with the greatest care in the hope of finding some constant 
material or structural basis for the fundamental properties of the cancer 
cell, and all have failed. 

The role of the virus . — In 1911 Peyton Rous discovered that a spindle cell 
sarcoma of the domestic hen was transmissible by injection of cell-free 
filtrates. The tumours W’hich formed ten to fourteen days after injection of 
the filtrate grew rapidly and from them a filtrate could be prepared, and 
with such small amounts as one-tenth of a cubic centimetre other tumours 
could be started in normal chickens. The significance of this discovery is 
self-evident. The agent which causes the tumour multiplies as the cells of 
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the t iim finr multiply and can be recovered again and again and used to 
start more and more tumours. The question was at once posed: is the tumour 
a true neoplasm? Rous and his assistants investigated the growth, compared 
its properties with tumours of men and animals, and reached the con- 
clusion that if it is not a true neoplasm then we must find new criteria by 
which to judge the nature of a new growth. To-day it is universally agreed 
that the “Rous sarcoma” is a true new growth and that its cause is a virus. 

Two hundred or more filtrable tumours of fowls have now been described. 
They vary in structure and rate of growth and in sites of metastasis forma- 
tion. The tumour which is universally known as the “Rous sarcoma” — 
actually the first but only one of more tban forty that were studied by him — 
and the spindle cell sarcoma described by Fujinami in Japan grow rapidly 
and kill a hen in t%vo to four weeks; a fibrosarcoma described by Begg grows 
so slowdy that usually a chicken lives twelve months carrying the tumour. 
Other tumours are of endothelium, or muscle or bone. No avian filtrable 
epithelial tumour has so far been described. All the tumours have their own 
special peculiarities. Thus the Rous sarcoma metastasizes to the liver, heart 
and lungs; another tumour described by Rous forms secondary gro^vths in 
muscle. Begg’s endothelioma forms deposits in liver, spleen and in the 
remnants of the thymus gland in the neck. AH have one feature in common, 
namely, that they are transmissible, some fairly regularly others occasionally, 
nith cell-free filtrates and dried tissues. 

But it might be argued that these tumours all occur in the domestic fowl 
and, since tumours of small mammals are not transmissible with cell-free 
filtrates, the filtrable tumours of birds merely constitute a disease resembling 
cancer but not cancer proper. This argument was made tmtenable by Shope’s 
discovery of a filtrable papilloma of the wild rabbit. The causative virus of 
Shope’s tumour infects the skin epithelium of the domestic rabbit, giving 
rise to a fleshy papillomatous growth which almost invariably passes into a 
malignant invasive squamous epithelioma. 

During the past ten years, work of the greatest importance has been carried 
out in the United States on mammary cancer in mice. Most of the work on 
cancer which led to the fixed belief that the cancer cell is a mutant of a 
normal cell, or alternatively that the cancer cell owes its powers of unlimited 
growth and division to a morphological change, was done with mouse 
mammary cancers. It could be said with justification that of all known 
tumours the adeno-carcinoma of the mouse mamma is the least likely to 
yield evidence of a virus etiology. Yet this has now been proved. 

The hereditary factor. — In 1911, J. A. Murray proved that mice with a 
cancerous heredity (in mothers and grandmothers) were three times more 
likely to develop breast cancer than mice without cancer heredity (The 
Fourth Scientific Report of the Imperial Cancer Research Fund). The work 
was carried further in America. Pure line strains of mice were bred by 
brother-sister matings in which as many as 90 per cent, of the females 
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developed mammary cancer. Other inbred strains were obtained in which 
no cases occurred. We now possess a number of such “high” and “low” 
cancer lines. Little, Strong, Bittner and others-showed that when a female of 
a high cancer line was mated with a male of a low cancer line, the females 
of the hybrids gave a high percentage of mammary cancer; in the reverse 
experiment in which a male of a high cancer line is mated with a female of 
a low cancer line the female progeny do not develop cancer. The tendency 
to cancer thus appeared to be carried only by females and so far as the 
genetics of the process is concerned Mendelian principles appeared not to 
apply. At first the inheritance W'as described as an extra-chromosomal in- 
fluence. Later it W'as discovered by Bittner that the occurrence of mammary 
cancer depends upon the transmission by mother’s milk of a virus. The virus 
can be found in the blood and tissues of a mouse which has been fostered 
by a mother of a high cancer line. Without the virus no tumour develops 
and the tumour which has been initiated by virus is the richest known source 
of further supplies of virus. All the evidence points to the conclusion that 
the “milk factor”, which is now regarded by workers in this field as a virus, 
multiplies as the cancer cells multiply. 

There are other examples of virus tumours. Lucke in America has 
described an adeno-carcinoma of the kidney of frogs which is caused by 
virus; that is to say, a tumour in which it is possible to demonstrate a virus 
as a continuing cause. A virus papilloma of the lip and tongue of the domestic 
rabbit has also been described, but the most important piece of evidence 
that a virus may play a part in cancerous growths was discovered forty 
years ago simultaneously in Ehrlich’s laboratory in Frankfort and in the 
laboratories of the Imperial Cancer Research Fund, namely, the acquisition 
of malignant properties by connective tissues which form the stroma of 
certain mammary cancers of mice. Briefly stated, it was found that when a 
spontaneous cancer of the breast was grafted in other mice a sarcoma 
formed in the supporting stroma of the daughter tumour. The possibility 
that a virus passes from malignant epithelial cell to normal connective tissue 
cell is, and was to the discoverers, evident; but the probable significance of 
the observation was drowned in an ocean of words devoted to histological 
description and controversy. Ehrlich and Bashford had only stock mice of 
mixed ancestry as experimental animals and in these mice the phenomenon 
is rare: to-day most laboratories have highly inbred high cancer lines avail- 
able, and it has been found that in such mice sarcoma formation in the 
stroma is very common. / 

/ 

CONCLUSION 

Although not all the evidence of virus activities in cancer has been described, 
it is right to conclude with the statement that there is much evidence that 
viruses act as the continuing cause of cancer and that there is no factual 
basis for any other explanation. 


SOME VIRUS DISEASES IN DOMESTIC 
ANIMALS 

By G. F. BODDIE, B.Sc., M.R.C.V.S., F.R.S.E. 

Professor of Medicine, Royal (Dick) Veterinary College, Edinburgh. 

Some of the most troublesome of the epidemic diseases affecting domesti- 
cated animals are those caused by viruses. As in all these diseases the 
reservoir of infection is the living infected animal, the destruction of all 
infected animals in a self-contained community will dispose of the source 
of infection. This method was used in dealing with rinderpest (cattle plague) 
and sheep-pox in Great Britain and, since the introduction of further in- 
fection can be prevented, it has been possible to maintain these islands free 
from these diseases. The same method is used in dealing with foot and 
mouth disease, but owing to repeated introduction of infection outbreaks 
of the disease continue to occur. Although many of the virus diseases of 
animals are transmitted by contact beUveen infected and susceptible 
animals, infection may be transferred by mediate contagion; this takes place 
in foot and mouth disease and also in swine fever. Rabies (hydrophobia of 
man) is peculiar in its mode of transmission in that infection is acquired by 
inoculation, the most common method being the inoculation of the virus 
by the bite of a rabid dog. Looping ill, a disease affecting a number of, 
species but principally a disease of sheep, has an almost unique manner of 
spread in that the wrus is transferred by the bite of an infected tick. 

The viruses show marked selectivity for particular tissues; thus cow-pox 
produces characteristic skin lesions, looping ill and rabies are manifested by 
nervous signs, and foot and mouth disease gives rise to lesions on the feet 
and in the mouth. 

An important feature of many virus diseases is the high degree of in- 
fectivity. Fortunately a solid inununity can be acquired against some of these 
viruses, either by the anirnal passing through a natural attack of the disease 
or by artificial immunity created by the inoculation of avirulent virus. Un- 
fortunately in some cases there are several strains of the causal virus and 
these are not similar antigenically, so that immunity against one strain does 
not protect an animal against the other strains. It is noticeable that where a 
disease is indigenous to a country the native animals possess a partial' 
immunity and if they contract the disease it pursues a mild course; but 
should imported animals come in contact with the virus or should the virus 
be imported into a country free from infection, the disease appears in a 
severe and malignant form. Rinderpest in African and Asiatic cattle may run 
a relatively benign course, but if introduced amongst European cattle runs a 
very severe course. Sheep-pox in the Balkans is quite a mild disease, but its 
accidental appearance in Northern European countries has been calamitous. 
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FOOT AND MOUTH DISEASE 

Foot and mouth disease affects cloven-hoofed animals. The horse is not 
susceptible. Cases in human beings have been reported, but unless the 
presence of the virus was demonstrated biologically the diagnosis cannot 
be accepted as being adequately confirmed. All the available evidence is 
that in human beings susceptibility must be very low indeed. 

Three main strains of virus are recognized and there is no cross immunity 
betw'een these strains. It is suggested that there may be numerous variants 
of these main strains. Recent work has shown that the hedgehog is sus- 
ceptible and this animal may play a part in the spread of infection. 

The virus of foot and mouth disease has remarkable powers of survival away from 
the living animal body, especially if dry. Chilling or freezing of the virus maintains 
its virulence for very long periods. In some of the South American countries, from 
which Great Britain imports meat, foot and mouth disease is endemic. Although a 
system of inspection exists, it is impossible to detect animals in the incubative stage 
of the disease; the virus of the disease is present in the tissues of such animals and 
is preserved by chilling or freezing in transit. Should the remnants of such meat be 
deposited in food refuse fed to pigs they may acquire an infective dose of virus. 
In order to obviate this risk all swill should be boiled before it is fed to livestock. 
The virus has been introduced into this country by contaminated straw that has 
been used for the packing of imported goods. There is strong circumstantial evidence 
that infection may have been carried by migrating starlings. 

The incubation period varies from two to ten days but in many cases it is 
found to be between two and three days. The first sign of the disease is a 
sharp, febrile reaction, and in from one to tv'o days the lesions develop. 

In cattle and sheep there is marked discomfort in the mouth, the_ animals ex- 
perience difficulty in feeding, and in cattle salivation is profuse. Vesicles develop 
in the mouth, particularly on the dorsal surface of the tongue; these rupture _m a 
day or two leaving superficial sores. The lesions on the feet cause lameness; vesicles 
can be seen on the finer skin of the interdigital space and the bulbs of the heels. 
Separation of the horn takes place around the coronary band and may involve the 
whole horn so that the complete claw is shed. In pigs, lesions on the feet are the 
predominant feature of the disease, vesicles on the snout being seen only 
occasionally. 

Except In the malignant form the mortality in adult cattle is ver}' low, 
seldom exceeding 2 per cent. The disease causes serious loss in bodily 
condition; the milk yield practically ceases, and pregnant animals may 
abort. In calves the disease may take the form of a rapidly fatal septicsemia. 

Control measures . — ^In Great Britain the disease is controlled by the 
destruction of all affected animals and their immediate contacts. The car- 
cases are cremated, buildings are disinfected, and the movement of cattle, 
sheep and pigs in the neighbourhood of the infected premises is restricted. 

Experimental research has evolved two forms of vaccine. In one, the virus ob- 
tained by the filtration of infective material is adsorbed on to aluminium hydroxide 
and treated with formalin. This vaccine has been used in countries where tire disease 
is endemic, a cordon of vaccinated animals being formed around the nucleus of the 
outbreak. The vacdne must be prepared frorn the particular strain of the virus 
causing the outbreak. Another form of vaccine is prepared by treating with crystal 
violet the virus in blood from infected animals. This vaccine has been shown to be 
effective, but one difficulty is the large quantity of infective blood required. 
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The development of an efficient vaccine would make it possible to control 
the disease in those countries where the endemic character of the disease 
renders impossible eradication by the slaughter policy. 

RINDERPEST 

Rinderpest or cattle plague is an acute disease of cattle; other ruminants may 
contract the disease but in them it usually assumes a mild form. Rinderpest 
is prevalent in Asia and Africa, although the Union of South Africa has been 
freed from the disease. The virus does not appear to survive more than tn'o 
days away from the living animal. Indigenous cattle in affected countries 
tend to develop the disease in a mild form with a relatively low mortality, 
but in European cattle the disease is usually severe in character and the 
mortality may exceed 90 per cent. Rinderpest is characterized by acute 
inflammation of the mucous membranes, the most marked lesions being 
found in the alimentary tract, where ulceration occurs. At one time prevalent 
in this country the disease was eradicated by the slaughter policy, the re- 
introduction of infection being prevented by the prohibition of the im- 
portation of ruminants from countries where the disease is endemic. 

In India, vaccination of cattle with attenuated virus has given some 
success. The method of attenuation is the passage of the virus through 
goats imtil the pathogenicity for cattle has been reduced. This method has 
not proved successful in Africa, where the susceptibility of the cattle is too 
high to permit the use of goat-attenuated virus. A vaccine has been prepared 
by the treatment with formalin of virus grown by tissue culture. 

COW-POX AND SHEEP-POX 

Historically, cow-pox is of interest because of Jenner’s observation of the 
cross immunity existing between smallpox and cow-pox. Outbreaks of cow- 
pox occur from time to time in this country. Cow-pox is, as a rule, a benign 
local condition affecting principally the udder and teats of milking cows. 
The presence of the lesions on the teats interferes 'svith milking, and of 
course the milk from an affected cow is not fit for human consumption. 

There have been no outbreaks of sheep-pox in Great Britain since the mid- 
dle of the nineteenth century. The disease is still prevalent in the Balkans and 
along the shores of the Eastern Mediterranean. In coimtries where the 
disease is endemic it runs a mild course with very slight general reaction 
and the development of the typical variolous lesions on those portions of 
the skin not covered by the fleece. If introduced among susceptible sheep, 
the disease assumes a severe form causing a high proportion of cases of 
rapidly fatal septicsemia. 

LODPING ILL 

Louping ill, although principally a disease of sheep and cattle, has been 
reported in horses and pigs. The disease may occur in human beings who 
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have been bitten by infected ticks and also in laboratory workers whose 
nasal mucous membranes have been infected by the virus. The virus of 
louping ill is transmitted by the bite of the tick, Ixodes riciniis, but does not 
pass through the egg of the tick. Larv® and nymphs acquire infection when 
feeding on an infected animal and spread infection when feeding as nymphs 
and adults. The seasonal incidence of the disease coincides with the periods 
of activity of the ticks. 

Experimentally, it has been shown that from eight to eighteen days after artificial 
infection a sharp febrile reaction takes place during which the virus is present in 
the blood stream. This stage is not accompanied by any well-defined symptoms and 
in field conditions usually passes unnoticed. After an interval of about three weeks 
a second febrile reaction takes place, and this coincides with the invasion by the 
virus of the central nervous system and is characterized by the development of the 
nervous symptoms. The nervous lesions are those of an encephalomyelitis. 

The clinical manifestation of the nervous lesions are muscular tremors— 
hence the colloquial name “trembling”; incoordination of gait causing the 
animal to progress by a series of leaps — so the designation “louping ill”. 
Subsequently, paralysis of both fore and hind limbs develops. 

Control measures . — ^Although the intensity of the incidence of the disease 
may be limited by measures taken to control the tick population, such 
measures are of restricted value. Many animals acquire an immunity through 
receiving sublethal doses of the virus by tick bite. Artificial immunity can 
be created by a vaccine prepared by treating with formalin the brain and 
spinal cord of artificially affected sheep. This vaccine gives a satisfactory 
immunity in cattle and sheep. It is, however, not suitable for use in lambs. 
Lambs acquire passive resistance from their immune mothers; this resistance 
persists for about twelve weeks; lambs possessing passive immunity do not 
respond to the stimulus of vaccination. Vaccine prepared from virus grown 
on tissue culture has not proved so successful as that prepared from animal 
tissues. 

CANINE DISTEMPER 

Distemper in dogs is world-wide in distribution; the disease is constantly 
present in any area where there is a substantial canine population. In smaller 
canine communities the disease may die out when following an epidemic all 
the susceptible animals have contracted the disease. In larger canine com- 
munities, although the disease is constantly present, the incidence varies, 
periods of increased incidence occurring at fairly regular inten^als. The 
virus of canine distemper was first isolated by Carre of AJfort; his observa- 
tions were repeated by Ligni^re and subsequently confirmed by Laidlaw 
and Dunkin. The virus of canine distemper is not pathogenic to cats. The 
i ncubation period following experimental infection is four days; under field 
conditions it does not exceed seven days. The virus is present in the blood 
stream and secretions from mucous membranes in the early stages of the 
disease, but has largely disappeared by the time secondary invading 
organisms have become active. 
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The typical case of canine distemper is characterized by fever and catarrh 
of the mucous membranes. Many of the complications of distemper are due 
to the activities of secondary invaders, the patchy broncho-pneumonia being 
associated with B. bronchisepU'ctis and the gastro-enteritis tvith streptococci 
and coliform organisms. In some respects, the most troublesome of the 
complications of distemper are those involving the nervous sj^stem. These 
are due to the action of the virus on the central nervous system, and take the 
form of epileptiform convulsions, chorea and paraplegia. 

Immunization. — ^In the early stages of the disease, before the secondary 
organisms have come into play, homologous anti-distemper serum is used 
in the treatment of the disease. If successful, treatment with serum cuts short 
the illness due to the virus and the mucous membranes are not invaded by 
the secondary organisms. Unfortunately, anti-distemper serum is not so 
successful in preventing the development of nen-ous complications; although 
the initial illness be curtailed, signs of ner\'ous damage may appear about 
three weeks later. Distemper is so prevalent that the majority of dogs, 
unless kept in conditions of strict isolation, will encounter infection before 
they are a year old. Puppies bom of immune mothers apparently acquire 
an effective inununity from the mother, but this is only a passive inununity 
which has waned by the time the puppy is six weeks old. Anti-distemper 
serum conveys a passive immunity against infection that is adequate for 
about seven days; unless reinforced by a further injection of semm this 
immunity fades, and has probably largely disappeared by the fourteenth 
- day after injection. There are three methods employed in the active im- 
munization of dogs against distemper: — 

(1) The vaccine-virus method, in which a vaccine consisting of formalinized 
virus is injected, followed fourteen days later by injection of living \Trus. 
Under favourable conditions the vaccine produces sufficient immunity for 
the animal to withstand the living virus, w'hich enhances and stabilizes the 
inununity produced by the vaccine. It is essential that the animal should be 
free from infection at the time the process of immunization is begun and 
that it should not be exposed to infection during the period of inununization. 
^Vhen young animals can be kept under conditions of isolation, these 
desiderata may be fulfilled, but under ordinary conditions it is difficult if 
not impossible to fulfil them. 

(2) In the virus-serum method, living virus is injected into the animal and 
its action is controlled by the administration of anti- distemper serum. 
The success of this method depends upon a fine balance between virus and 
serum so that the virus is able to stimulate active immunity without causing 
the disease. Should the virus be preponderant, the probability is that 
distemper will be caused; should the serum be preponderant, active immunity 
will not result. The necessary balance between virus and serum has been 
achieved and in the majority of dogs this method of immunization has 
proved satisfactory. There is a proportion of dogs that are found not to be 
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suitable subjects for this process of immunization; some are unusually sus- 
ceptible to infection and contract distemper, others do not develop an 
effective immunity. 

(3) In America, a method of immunization of dogs against distemper 
has been based on the principle that virus passed through successive 
generations of ferrets loses its pathogenic properties for dogs but still re- 
mains antigenically active. Virus that has been passed through over fifty 
generations of ferrets is used in this method, and it is claimed that the 
method is safe and effective. 

FELINE DISTEMPER 

The term feline distemper has been used to describe more than one in- 
dependent clinical entity. Contagious feline catarrh is a highly infectious form 
of catarrh affecting all the mucous membranes. The etiology is not knom 
but there is some epidemiological evidence suggesting that it may be due 
to a virus and that carrier cats perpetuate the infection. 

It has been shown that contagious feline enteritis is caused by a virus. 
The mortality rate due to this disease is over 60 per cent, and tire illness 
runs a very short course. The lesions of the disease are pracdcally confined 
to the intestine, in some cases to a relatively restricted area in the ileum. 
Many cats die in a few hours vvithout showing any sign of diarrhoea but 
those that survive longer develop profuse diarrhoea that may be blood- 
tinged. An interesting feature of this disease is the change in the blood 
picture, the white cell count dropping from 17.2 +6.6 thousand to as low 
as 1000. Experimentally, artificial immunity has been created by' the use of 
a vaccine prepared by the action of formalin on the causal virus. 

RABIES 

The relationship between rabies (or hydrophobia) in man and the bite of a 
rabid animal has been recognized for centuries. Pasteur in 1881 was able to 
prove that the Infective agent was present in the central nervous system; 
in 1903, Remlinger proved that the disease vvas caused by a filtrable virus, 
and Negri described the cell inclusions known as Negri bodies. The disease 
is widely distributed throughout the world, though Australia has remained 
free. Although various wild mammals do in certain countries play a part 
in transmitting the disease, the dog is the most important. Infection can only 
be acquired by inoculation and usually results from the bite of a rabid dog. 

In the dog, rabies assumes two forms, the furious form in which the dog 
is aggressive and attacks anything in its path, and the dumb form in which 
the dog, although apparently virtually paralysed, is still able to bite il 
provoked. In the furious form dogs go off on the run and may travel many 
miles, infecting victims they meet on their travels. A rabid dog that escaped 
from Plymouth ended its career in South Wales. 

Preventive measures. — In order to prevent the re-introduction of rabies 
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infection into Great Britain all imported dogs are placed in quarantine for 
six months. From time to time dogs in quarantine develop rabies. It is 
important to realize that one such case occurring out of quarantine would, 
in all probability, lead to another outbreak with the possibility of human 
cases occurring. In those coxmtries where rabies is endemic dogs are inocu- 
lated by Pasteur’s method or a modification of it. The inoculation of dogs 
in Great Britain is not permitted and the fact that a dog has been inoculated 
does not exempt it from the quarantine regulations. The disease, if symp- 
toms appear, is almost invariably fatal. Diagnosis of rabies in affected 
>!, animals is based on the history and clinical signs, confirmation depending 
upon the demonstration of Negri bodies in the cells of the hippocampus and 
biological demonstration of the virus in tissues from the suspected animal. 

SWINE FEVER 

In its uncomplicated form, swine fever is essentially a virus septicsmia. 
The disease is both highly contagious and fatal. In acute cases the post- 
mortem lesions are those of a septicjemia. In less acute cases the most 
characteristic lesions are the ulcers that form in the intestine, especially in 
the region of the ileo-csecal valve. Owing to proliferation of tissue the ulcer 
tends to stand up above the level of the smrrounding mucous membrane 
and the heaped-up appearance of the ulcer is very noticeable. Diagnosis of 
any disease in the living pig is attended with difficulty, and in swine fever 
there is a good example of a diagnosis that must be based on the 
epidemiolog)’-, clinical signs and lesions. 

Individual outbreaks of swine fever are best dealt witli by slaughtering 
all the pigs on the farm. Methods of producing passive immunity against 
swine fever have proved imsatisfactory. Methods of producing active 
immunity with virus serum, though they proved successful in America, did 
not succeed in Great Britain. A crystal-violet vaccine is now being used 
extensively in both America and Great Britain; an effective immunity 
lasting for at least six months is produced. 

FOWL-POX 

There are three main forms of the disease fowl-pox. In the skin form, 
warty growths appear on the comb, wattles, and at the commissures of the 
mouth and eyes. In the mouth form, yellowish necrotic material is found 
attached to the tongue or to the larynx; this form has been termed the 
diphtheritic type. In the oculo-motor form the infra-orbital sinuses become 
infected and swollen, displacing the eye and tending to close it. The nasal 
chamber and palatine cleft are frequently blocked with yellowish caseous 
material. 

An efficient immunity against fowl-pox can be created by the application 
of living pigeon-pox virus to the scarified skin of the hen’s thigh. Chickens 
upwards of six weeks can be vaccinated by this method. No general reaction 
_ occurs and in particular egg production receives no check. 



THE MEANING AND MEASUREMENT 

OF PAIN 

By LORD MORAN, M.C., M.D. 

President of the Royal College of Physicians. 

Pain is a common symptom, but what is known about it has not passed into 
general circulation. The modern physician is apt to substitute a bo.\- of 
tricks, his own particular technical apparatus, for a thought-out analysis 
of the evidence, although he must know that in the practice of his art it is 
only his wisdom in the interpretation of symptoms which lifts him above 
his fellows; and of these symptoms the most significant is pain. Contem- 
porary physiology, for its part, has been more concerned, as Professor 
Adrian confesses, vath the details of the nervous mechanism responsible 
for pain than with its biological functions. Yet if this mechanism is to attract 
the attention of the body of the profession, the meaning, the motive of 
pain must be plain, within the limits of our knowledge. 


THE DISTINCTION BETWEEN SUPERFICIAL AND DEEP PAIN 

The first thing necessary to know about pain is where it arises, what organ 
is at fault. When dealing with pain arising in a superficial structure, by 
which I mean the skin or the second sensitive layer, which consists of the 
deep fascia encasing the limbs and trunk and any periosteum, ligament or 
tendon that is subcutaneous, no difficulty arises. Pain originating in any of 
these structures is accurately located. A prick on the skin of the finger is 
felt exactly at the site where it has been pricked. But pain arising from a deep 
structure is felt at a distance from the point stimulated. For example, in a 
subphrenic abcess the pain is referred to the point of the right shoulder, 
and in angina pectoris the pain may be felt in the left arm. Superficial and 
deep pain are quite distinct sensations; indeed the contrast between skin 
pain and pain arising from any structure deep to the skin is such that 
Lewis was reluctant to include both under the term pain. Skin pain is 
associated wdth brisk movements, a quick pulse, and a sense ofinvigoration, 
whereas deep pain, which is so diffuse and so inaccurately localized, is 
found with a slow pulse, quiescence, nausea, sweating, and sometimes with 
local rigidity of the muscles of the abdominal wall accompanied by tender- 
ness. Nausea is part of the deep-pain syndrome, which is in consequence 
sometimes labelled “sickening” pain. Nausea never occurs with superficial 
pain; it is only found when deep structures are affected, and in particular in 
visceral pain — angina, and gall-stone, renal and intestinal colic. 

Why is skin pain so accurately and deep pain so inaccurately localized? 
If the periosteum of the tibia (a superficial structure) is jabbed by a hypoder- 
mic needle, the pain is accurately located, but if the periosteum of a lamina 
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of a vertebra (a deep structure) is stimulated, the pain may be referred to a 
remote area. The periosteum in both cases has the same structure. It is 
therefore the depth at which the tissue lies and not the nature of the tissue 
itself which determines the accuracy with which pain is located w’hen the 
tissue is injured. This illustration seems to suggest that precision in locating 
an injury is found when it has proved serviceable in the history of the 
species, or, to put it differently, it is a matter of education; the power to 
locate has been sharpened by past experiences. 

THE PURPOSE OF SKIN PAIN 

The significance or motive of skin pain is not in doubt. The surface of the 
body is provided ^^■ith pain nerve endings so that it furnishes quick and 
immediate responses to injury. The very anatomy of the naked nerve endings 
suggests that they were designed to pick up warnings from outside which 
might come in many different forms. We are familiar with illustrations of 
the value of skin pain to the individual, such as the quick protective spinal 
reflex when the arm is withdrawn after it has been burnt by a match. 
Trotter pointed out that without this provision man would not be able to 
move freely and with comparative safety in a world so largely stocked with 
hard and angular objects. Le\vis stressed the same point when he affirmed 
that accurate localization of skin pain is essential to avoid repeated injury 
by the same agent. How effective pain is as a protective shield is shoum when 
the shield is removed by disease. Charcot’s joint, found in tabes, is the 
cumulative result of minor injuries of which the patient is unaware. If his 
limb had been sensitive to pain the joint would have been spared; as it is 
he uses it ruthlessly and adds continually to the original lesion. A simple 
sensory defect has converted an injury into a progressive, destructive 
arthritis. 

Superficial or skin pain is not a source of error in diagnosis, but I dismiss 
it here -unth some reluctance, for Lewis’s plarmed study of skin pain is a 
beautiful example of work inspired by a knowledge of the experimental 
method, checked and guided by clinical experience. The experimental 
method of pain differentiation is utilized for information which clinical 
medicine cannot give. Let me be more precise. An observant physician 
may have noticed that when he has injected cocaine there is a stage at 
which pain is lost but touch remains intact. But only the experimental 
method can tell him why this dissociation happens. At a certain stage in the 
action of cocaine the smaller nerve fibres (which conduct pain) cease to 
conduct, leaving the larger fibres (which conduct touch) still in action. As 
a consequence, at this stage pain is lost but touch remains intact, 

ERYTHRALGIA: CAUSALGIA: HERPES ZOSTER 
In seeking the motive of pain, it is significant to find the same response to 
injury in conditions which at first sight seem to have little in conunon. If 
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the white foream is exposed to sun the skin is injured, and we say that the 
red and tender skin has become hyperalgesic. Chemical substances are 
produced as the result of the skin injury which act on the pain nen'e endings 
and make them unduly sensitive- Needle pricks, too light to cause pain 
elsewhere in the skin, are now painful where the skin is hyperalgesic; the 
friction of clothing causes pain, and a slight rise of temperature, such as the 
warmth of bed, hurts. This state of the skin is called erythralgia. 

Precisely the same train of events occurs in camalgia. If a nerve, com- 
monly the median or sciatic, is bruised or partly cut through, within a few 
days burning pain develops in the territory of the nerve, associated with 
extreme tenderness. The pain is so easily provoked, and so severe, that the 
victim shrinks from contacts, guarding apprehensively the injured limb. 
The tender skin becomes red and purple, glossy, devoid of wrinkles, and 
often wet with sweat. This is the sequence of events; first, the injury (an 
irritative nerve lesion); secondly, the injury gives rise to centrifog^ nerte 
impulses, leading to the release of substances in the skin. These substances 
cause the erythralgic skin. 

In herpes zoster the mechanism is fundamentally similar to that of 
causalgia. When the posterior root ganglion is injured in herpes, or when 
the median or sciatic nerve is bruised in causalgia, centrifugal nen'e im- 
pulses release substances in the skin which produce the sldn lesions of 
both causalgia and herpes zoster. To put it differently, the erythralgic skin 
found in both herpes and causalgia is the result of long-continued centn- 
fugai nerve impulses. When the white forearm is exposed to sun the same 
end-results are found as when the posterior root ganglion is damaged. 

Lewis believed that the substance released by direct injury to the skin from ex- 
posure to the sun is the same chemical factor which is liberated when centrifugal 
nerve impulses cause changes in the skin in herpes and causalgia. He went further. 
He thought it probable that there was a common mechanism causing all instancy 
of referred hyperalgesia, not only the hyperalgesia of arthralgia, causalgia and 
herpes, but also the tenderness of the skin of the cheek associated with toothache, 
the hyperalgesia of the whole territory of the and division of the fifth nerve found 
in catarrh of the antrum, and the hyperalgesia of the akin of the chest over the left 
side in angina pectoris. 

There is ivo difficulty in accepting his explanation of the hyperalgesia 
following direct injury to the skin, but it must be admitted that there is no 
satisfactory explanation of the tenderness of the sVin in angina. Hypet- 
algesia, which may be defined as pain arising from stimuli that commonly 
are painless, is a response to injury or to disease. But does it serve a useful 
purpose in the defence of the individual? It is easy to answer in the afiirma' 
tive when abdominal tenderness shields an inflamed appendix or gall- 
bladder, or in the case of a tender whitlow. It is more difficult to explain 
the hyperalgesia of angina. That hyperalgesia is often serviceable in diagnosis 
is not in doubt. The distribution of the tenderness at the tip of the shoulder 
in disease of the gall-bladder is a case in point. 
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LOCALIZATION OF “DEEP PAIN” 

The failure to make full use of existing knowledge of pain is a common 
source of error in diagnosis; it has its roots in ignorance of the maimer in 
which pain arising in deep structures is not usually felt in them but is 
referred to the skin. Deep pain may arise from disease of the viscera or from 
a lesion of a deep somatic structure, such as one of the vertebras, a muscle 
or an interspinous ligament. In both visceral and somatic pain, the pain is 
referred to a segment of the skin. Such a segment is made graphic when 
aflammation of the ganglion of a particular posterior nerve root gives rise 
0 herpes zoster. Sherrington mapped out these segments S5'stematically on 
he skin of a monkey by stimulating the posterior neiv'e roots, one by one. 
The point I wish to emphasize, the point that is so commonly forgotten, 
IS this: pain arising from any deep structure, whether it be a ^iscus or a 
deep somatic structure supplied by the same segment of the cord, will 
have the same segmental distribution and may be_^ accompanied by the 
same reflex signs. 

Lewis has driven the point home. He injected norma] saline into the left eighth 
cervical or first dorsal interspinous ligament of a man who was familiar with the 
pain of angina pectoris, and reproduced the essential feattires of former anginal 
attacks. I shall borrow another illustration from the same source. Lewis injected 
with normal saline the first lumbar ligament, and produced signs and symptoms 
wWch closely resembled those seen in renal colic; the typical distribution of the 
pain, the retraction of the testicle, the palpable rigidity and deep tenderness of the 
lowest part of the abdominal wall of the corresponding side — nothing was wanting. 

The pain in renal colic is a good illustration of segmental pain. As the 
stone descends the ureter it might be expected that the pain w'ould descend 
with it — but this does not happen. At whatever level the stone may be, the 
same characteristic segmental pain occurs, the segments in question being 
Li and Lz. We forget this at our peril. 

A woman, in early middle age, complained of pain resembling renal colic, but 
extensive investigations failed to reveal any abnonnality in the urinary tract. At last 
a ph5*sician elicited that the pain had begtm when she was recovering from a general 
anEesthetic in the course of which she had fallen out of bed. This led to an X-ray 
of the spine, which revealed an old crush fracture of the tenth thoracic vertebra. 
The error in diagnosis arose through failure to investigate all the possible causes of 
segmental pain at this particular level. 

Visceral lesions as the cause of pain are so common that the possibility 
that a deep somatic structure may be the source of the trouble is apt to be 
overlooked. A more common illustration of the same mistake is when 
sciatica is treated as a local lesion in a patient in whom the pain is due to 
pressure on the first andsecondnen^erootsbyaslippeddisc. Once it is recog- 
nized that the pain is segmental, the rest is a matter of remembering the 
structures in that segment which might lead to this pain. 

In describing the referred pain from visceral or somatic disease, I men- 
tioned the associated muscular rigidity and tenderness. The rigidity of the 
abdominal wall covering some diseased vdscus is often helpful in diagnosis. 
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particularly in a diseased appendix or gall-bladder. It is a spinal reflex, 
probably of a protective character. The sensation of gripping in the chest in 
angina pectoris may be due to intercostal spasm; the upper intercostal 
muscles are rigid. Neck rigidity associated with intracranial disease is another 
illustration of the same process. 

THE EXPLANATION OF REFERRED PAIN 
Why should pain arising in the heart be referred to the territoi)' of the 
nerves of the arm? Sturge’s original theory was at least a coherent explana- 
tion, if it had been capable of proof. 

Sturge argued that the same segment of the cord receives afferent impulses from 
the diseased heart and from the arm. The stream of impulses from the heart irritates 
this segment of the cord so that afferent impulses reaching it from the arm, which 
previously did not lead to pain, are now painful owing to the lower threshold. 
This theory makes referred pain explicable, but it has never been proved and there 
are some reasons for doubting its validity. Lewis held that it was quite unnecessarj' 
to concoct such an elaborate explanation. The bias in favour of surface reference 
is, he claims, a matter of faulty localization. The sensorium is able to recognize the 
skin as the source of a particular pain; it is not able to localize the pain from deep 
structures, so imperfect is their pain innervation, and in default refers them to the 
nerve endings in the skin of the same segment. The power to localize develops 
when such power has proved serviceable in the history of the species, namely, the 
superficial coverings of the body, of ■which man is, naturally, most conscious. 

In brief, all this work on localization of pain comes to this: we may hope 
to learn the segment or segments in which deep pain is distributed and the 
side of the body in question. It is something, but it is not enough. Greater 
accuracy in the interpretation of the significance of deep pain can only be 
attained by careful consideration of other factors, and in particular of the 
circumstances in which pain appears. 

CIRCUMSTANCES IN WHICH PAIN APPEARS 
The pain of gastric ulcer. — ^Pickering’s work on pain in gastric ulcer is an 
example pat to my purpose. He does not accept the current view that the 
pain is the result of contraction of the stomach, since he found no change 
in the intra-gastric pressure and was able to prove by the use of X-rays 
that localized spasm had no part in the production of the pain. Pickering 
demonstrated that when the pH of the gastric juice falls below a certain 
level and the contents of the stomach become more acid, pain occurs. 

Taking a clue from clinical experience that pain is relieved by food, by the 
administration of alkalis, or by vomiting, he sought confirmation of his thesis by 
the experimental method. He noticed that the pain in a patient with gastric ulcer 
vam’shed when the stomach was emptied. When the contents of the stomach were 
put back by means of a stomach pump, the pain returned. But if the contents were 
neutralized they could be returned to the stomach without exciting pain. Pickering 
succeeded in producing gastric pain in a patient wdth an ulcer by putting acid in the 
stomach; the pain disappeared on neutralizing the acid. But the introduction of acid 
into the stomach only led to pain when there was an ulcer in the stomach, and 
Pickering proved, by taking frequent samples of the stomach contents, that the 
occurrence of pain bore a direct relationship to the pH. He drew attention to the 
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value of such knowledge in avoiding errors in diagnosis by an apt illustration; — 

A man of middle age complained of pain in the left axillary line at the level of the 
eighth rib. On examination he was found to have a palpable^ mass in the upper 
abdomen. The distribution of the pain was unusual and the diagnosis would have 
been in doubt, but treatment clarified the issue. The pain was difficult to control by 
morphine, but it responded at once to milk and allilis, and its gastric origin was 
confirmed by laparotomy, which revealed an ulcer with matted adhesions. 

Wolff studied the effect of various stimuli applied directly to the mucous 
membrane of the stomach through a large gastric stoma. Pricking, faradiza- 
tion, acids and alkalis caused no discomfort, but when the gastric mucous 
membrane was inflamed, congested or ulcerated, these agents provoked 
pain. It is not known whether these conclusions are valid for the rest of the 
alimentary tract. 

Cardiac pain . — If gripping movements of the fingers are carried out 
rapidly, after some time a little ache may be noticed in the muscles of the 
forearm. If before these gripping movements are begun the circulation in the 
arm is arrested, and kept arrested by the armlet of a sphygmomanometer, 
the contraction of the flexor muscles of the forearm caused by these gripping 
movements will lead in about half a minute to a disagreeable pain, which 
presently becomes intolerable. When the armlet is released so that the 
circulation is restored, the pain vanishes completely \rithin three seconds. 
The pain is due to the production of a substance which Lewis calls the P 
factor; it is irrelevant here to discuss whether this P factor is or is not lactic 
acid. The P factor is produced when muscles are used and contract under 
normal conditions, but if the circulation is arrested so that the dispersal of 
the P factor is prevented, it accumulates until it reaches a level that leads to 
pain, ^^fflen there is no obstruction to the blood flow, the P factor either 
cannot rise to the level necessary to excite pain, or at most it leads to the 
little ache to which I have referred. Arrest of the circulation alone tvill not 
provoke pain; muscular contractions are necessary to produce the P factor; 
the arrested circulation merely impedes its dispersal so that it accumulates 
until it causes pain. And this is the explanation of intermittent claudication. 
The muscles contract in the absence of an adequate circulation, and so the 
P factor accumulates and causes pain. 

A relative of mine, a man of fifty-five who was handicapped by mitral stenosis 
and auricular fibrillation, sent for me early one morning. He complained of intense 
pain in one leg, which was blanched below the knee. The pain from this embolus 
persisted for six weeks and he suffered from intermittent claudication for the rest 
of his days; he died in his eighty-second year. He was at some pains to hide his 
frailty from his friends; when the pain came on he would pause to look into a shop 
wmdow; when after a time it had passed, he resumed his walk, but ■when it returned 
he displayed renewed interest in the shop window. 

Lewis pointed out that the same pain occurred in a man’s leg if he were 
made to walk. a hundred yards after the circulation to his leg had been 
arrested. 

In myocardial ischcemia, which is the cause of cardiac pain, the same 
cycle of events is seen. The blood flow to the heart muscle may be decreased 
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particularly in a diseased appendix or gall-bladder. It is a spinal reflex, 
probably of a protective character. The sensation of gripping in the chest in 
angina pectoris may be due to intercostal spasm; the upper intercostal 
muscles are rigid. Neck rigidity associated wth intracranial disease is another 
illustration of the same process. 

THE EXPLANATION OF REFERRED PAIN 

Why should pain arising in the heart be referred to the territory of the 
nerves of the arm? Sturge’s original theory was at least a coherent explana- 
tion, if it had been capable of proof. 

Sturge argued that the same segment of the cord receives afferent impulses from 
the diseased heart and from the arm. The stream of impulses from the heart irritates 
this segment of the cord so that afferent impulses, reaching it from the arm, which 
previously did not lead to pain, are now painful owing to the lower threshold. 
This theory makes referred pain explicable, but it has never been proved and there 
are some reasons for doubting its validity. Lewis held that it was quite unnecessary 
to concoct such an elaborate explanation. The bias in favour of surface referenre 
is, he claims, a matter of faulty localization. The sensorium is able to recognize the 
skin as the source of a particular pain; it is not able to localize the pain from deep 
structures, so imperfect is their pain innervation, and in default refers them to the 
nerve endings in the skin of the same segment. The power to localize develops 
when such power has proved serviceable in the history of the species, namely, the 
superficial coverings of the body, of which man is, naturally, most conscious. 

In brief, all this work on localization of pain comes to this: we may hope 
to learn the segment or segments in which deep pain is distributed and the 
side of the body in question. It is something, but it is not enough. Greater 
accuracy in the interpretation of the significance of deep pain can only be 
attained by careful consideration of other factors, and in particular of the 
circumstances in which pain appears. 

CIRCUMSTANCES IN WHICH PAIN APPEARS 
The pain of gastric ulcer. — ^Pickering’s work on pain in gastric ulcer is an 
example pat to my purpose. He does not accept the current view that the 
pain is the result of contraction of the stomach, since he found no change 
in the intra-gastric pressure and was able to prove by the use of X-rays 
that localized spasm had no part in the production of the pain. Pickering 
demonstrated that when the pH of the gastric juice falls below a certain 
level and the contents of the stomach become more acid, pain occurs. 

Taking a clue from clinical experience that pain is relieved by food, by the 
administration of alkalis, or by vomiting, he sought confirmation of his thesis by 
the experimental method. He noticed that the pain in a patient with gastric ulcer 
vanished when the stomach was emptied. When the contents of the stomach were 
put back by means of a stomach pump, the pain returned. But if the contents were 
neutralized they could be returned to the stomach without exciting pain. Pickering 
succeeded in producing gastric pain in a patient with an ulcer by putting acid in the 
stomach; the pain disappeared on neutralizing the acid. But the introduction of acid 
into the stomach only led to pain when there was an ulcer in the stomach, and 
Pickering proved, by taking frequent samples of the stomach contents, that the 
occurrence of pain bore a direct relationship to the pH. He drew attention to the 
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due to the first injection is at its height, a second injection of histamine is 
given, it will banish the headache. This second injection produces vaso- 
dilatation, with a consequent rise in the pressure of the cerebrospinal 
fluid, so that the enlargement of the arteries is controlled and the headache 
abolished. The headache returns as the dilator effects of the second injection 
subside. It is, Pickering concludes, the action of histamine on the vessels 
which, by a mechanical disturbance, leads to headache; and the same 
explanation will probably account for the headache commonly foxmd in 
maladies with high fever. It remains to be seen whether or not this is the 
explanation of other forms of headache. 


THE PURPOSE OF DEEP PAIN 

It has been seen that there is a close relation between skin pain and injury; 
in the sundval of the species it has ser\'ed a useful purpose in preparing the 
response to injury. On the other hand, if pain has any function in disease it 
is hidden from us. We caimot see that a man passing a minute calculus 
along the ureter is any the better for doing it in torment; nor is it revealed 
to us how the 'wctim of cancer or a cerebral tumour benefits from his pain. 
Trotter concludes that so far as the interior of the body and disease are 
concerned, the mechanism of pain appears to be crude, ill-adapted and 
relatively fiinctionless. Is this the final word on deep pain? 

Hilton, in 1863, gave as the purpose of pain the need for resting the 
injured part, and a partial explanation of deep pain has been sought in the 
manner in which it discourages the use of the painful tissues. The pain in 
ischaemia, as in angina pectoris or intermittent claudication, appears to 
sen^e this purpose, but when the sensory nerv'es are cut in a patient with 
an^a so that his exercise is no longer controlled by the appearance of 
pain, he does not seem to suffer from his new licence. We cannot explain the 
purpose of deep pain. We do not even understand why gross insults can be 
offered to viscera, such as clamping the stomach (so long as we do not pull 
TO the mesentery), or pinching or pricking the heart ndthout exciting pain. 
Gordon Holmes argues that it is not surprising that most of the viscera are 
insensitive to stimuli, cutting and burning, which excite pain in somatic 
structures as they are normally not exposed to such traumas, so that it is 
not to be expected that they would be endowed with a nervous apparatus 
to respond to them. 


THE APPRAISAL OF PAIN 


All successful physicians are good psychologists. Let the tyro in out-patients 
vho rushes to the radiologist for help, watch the experienced physician at 
work as the long procession of dyspeptics without physical signs passes. 
How patiently he tests the credulity of a witness, with what care he analyses 
the evidence. Is this pain in the pit of the stomach pain at all, or only dis- 
comfort? Does it wake him at night? Can he feel the pain passing through to 
his back? With such questions the physician tries to sift those who have 
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by narrowing of the coronary arteries, or the quantity of blood flowing 
through the coronary arteries may be normal and the arteries not diseased, 
but the quality of the blood may be at fault, as in severe anaemia, so that the 
myocardium is not properly oxj'genated. Bedford has pointed out that 
angina of effort may occur in patients whose anaemia is not obvious to the 
eye. Ischaemia may also occur when the work of the heart is increased, as in 
paroxysmal tachycardia. The full knowdedge of how cardiac pain is caused 
has lent a new precision to the diagnosis of the milder types of angina. 
Nevertheless, once more safety in diagnosis is to be found only in maishalling 
all the features of the pain syndrome, and not in placing reliance on a single 
feature, however suggestive. In no part of the body is the site of the pain 
more helpful in diagnosis than in cardiac pain; there is a general appreciation 
of the significance of substemal oppression or pain. Even in its most un- 
obtrusive shape it arouses disquiet. 


I remember walking with Sir James Mackenzie through the streets of St. Andrew. 
Presently he stopped a little girl who was passing by, laying his huge hand on her 
head. "You see [he said to me] the skulls in these parts are dolichocephalic^ . nan 
that he released his hold on the startled child. A little later he stopped ag^n. On 
a muggy day, wearing an overcoat, I can [he said] note a little weight here", and he 
pointed to his sternum. In any other part of the body, such a mild intimation that 
all was not quite right would be ignored; under the sternum it catches the attention 
of the least observant. These fleeting sensations, noticed at the top of the stairs, 
remind men of the passage of time. To the experienced traveller it is plain that the 
end of his journey has come in sight. 

Quite apart from any help we may get from a consideration of the quality 
and manner of radiation of the pain, %ve ought now to be protected from 
such elementary errors as that of taking left mammary pain too seriously. 
The picture of an introspective young man or woman with a dull ache 
below the left breast, w'hich is neither excited by effort nor relieved by rest, 
bears little resemblance to angina pectoris; we are not prepared either by 
the host or by his complaints for organic disease of the heart. 

Headache . — ^Headache is even more prevalent than the common cold, 
but we do not kno%v the nature of the disturbance. We do not know' whether 


it is the same in the many different diseases of wluch it is a s5'mptoin. 
We do not even know w'hy aspirin brings relief. As a beginning, Pickenng 
has studied the headache that follows the intravenous injection of o.i mgm. 
of histamine acid phosphate. 


If histamine is injected intravenously, within twenty seconds tliere is intense 
^esVuf? °f the brain; the vasodilatation leads to a corresponding rise 

Wmle the presV^rhe cerebrospinal fluid and to a fall in the arterial blood pressure, 
sion outside the cerebrospinal fluid is raised, the consequent increase in 

no headache. But abov^j. intracranial arteries prevents their enlargement and there 

fluid begins to lau.^ne minute after the injection, the pressure of the cerebro- 
n cerebral arteries stinjjgjj ^his happens, the headache begins. It is due to the 
when the pressure ot sensitive tissues around them. Put in another 

„i„reement of the arteni cerebrospinal fluid falls, there is nothing to counteract 
frie onnfirm- which causes the headache. 

It is easy to colon “iinr 

“ “ re .'these events by experiment. If, when the headache 
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From tlie Department of Surgery, School of Medicine, Tulane University, 
and the Ochsner Clinic, New Orleans. 

Within the past decade in the United States a great deal of attention has 
been directed toward the consideration of factors which influence wound 
healing. 

WOUND HEALING 

Because vitamin C is essential for the deposition of collagen, a deficiency 
of this vitamin greatly retards wound healing (Holman, 1940). Vitamin C 
deficiency is so common in prospective surgical patients that ascorbic acid 
is administered routinely pre- and post-operatively to persons requiring 
surgical procedures. The dosage administered is relatively large, ranging 
from 100 to 500 mgm. three times daily, depending upon the severity of an 
existing infection. 

Also of great importance in wound healing is the maintenance of normal 
serum protein balance. It has been shown by Ravdin (1940) and others that a 
plasma protein deficiency interferes with wound healing because of 
excessive oedema at the wound site and increased incidence of infection. 
Lyons (1947) has shown, however, that even though by ordinary blood 
determinations the erythrocyte and leucocyte counts, the haemoglobin and 
plasma protein values are within normal limits, actually there may exist a 
severe deficiency which will not be evident unless the blood volume is 
determined. In the chronically ill patient, particularly one who has lost 
weight, suffering either from infection or malignancy, the blood volume is 
hkely to be contracted and, although the hemoglobin and plasma protein 
values and the red cell count per cubic millimetre are within normal limits, 
the actual total amounts of circulating hemoglobin, plasma protein, and 
red cell mass are deficient. A satisfactory method of determining blood 
volume is the Gregerson Evans blue technique, which is accurate enough 
for clinical use. George Whipple has sho^vn that in hemoglobin deficiency 
there is a preferential demand upon body proteins for the synthesis of 
hemoglobin. It is therefore obvious that in a surgical patient whose total 
circulating hemoglobin is less than normal, retardation in wound healing 
is likely because the proteins, which otherwise might be available for tissue 
repair, are utilized for the synthesis of hemoglobin. It is important in all 
chronically ill patients, with either infection or malignancy, before under- 
taking any operative procedure to determine the blood volume, because 
only in this way can it be ascertained whether or not there is a deficiency in 
the total circulating hasmoglobin, red cell mass, and plasma protein. If a 
deficiency, particularly of haemoglobin, exists, it should be corrected. 

FEBRUARY 1948. Vol. 160 (i4S) 
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organic lesions in the belly from those who have only functional distur- 
bances in their heads. Lewis, to be sure, was sceptical about the physician’s 
capacity to measure pain, but he had not learnt in the hard school of private 
practice to cultivate insight into a patient’s character. He was more versed 
in the science of medicine than in the art; the appraisal of personality fell 
outside his beat. But why quarrel with the search for an objective measure- 
ment of pain? Wayne, in testing therapeutic remedies, found that a certain 
patient could go up a number of stairs forty times before provoking cardiac 
pain, whereas after taking nitroglycerin he climbed the same stairs ninety 
times before he felt pain. The precision which we seek still seems a long way J 
off; wrestling with symptoms, the physician gets little help from physical 
signs; the pulse may rise in severe abdominal pain; muscular rigidity may 
cast suspicion on an abdominal viscus; there may be signs of inflammation. 
But I speak against the rule. 

Leaving the general physician among his dyspeptics, let me take you to the 
neurological department, where Dr. Gordon Holmes is shaping his e.vamina- 
tion so that he may be able to distinguish between organic pain and pain 
associated with hysteria or with malingering. Holmes demonstrates that the 
distribution and description of the pain are unlike those found in organic 
diseases. For example, a patient who complains of a tight band round his 
head has gone out of his way to make the task easy; no organic label fits. 
Holmes finds exaggerated tenderness in the painful area; he distracts the 
patient’s attention and the tenderness disappears. Or the tender spot is 
carefully marked on the skin when, on approaching it from another direction, . 
the position of the spot is found to vary. Or the patient’s complaints are at 
variance with what he can do with a leg or arm if his attention is caught and 
diverted. The patient’s inconsistency has betrayed him. 

When we have failed to demonstrate organic disease, are we so certain that 
no structural abnormalities exist? The wise physician is conscious of his own 
frailty. The sane psychologist has a case when he pleads for a positive 
diagnosis which does not rest entirely upon the exclusion of organic disease. 
Such a diagnosis, H. L. Wilson argues, has the backing of symptoms, each 
in itself of no great moment, but together constituting a formidable body of 
circumstantial evidence. The patient’s symptoms prevent him from doing 
something at work or play; the pain is preceded and not followed by 
emotional disorders or inexplicable exhaustion. He is prone to complain of 
his treatment in the past; he refuses to accept reassurance. The experienced 
physician, while he hunts for evidence of organic disease, is sensitive to the 
speech of a patient with a hurt mind; if he does not think in the patient’s 
language as the psychiatrist does or should, he can freely translate it — and 
he does so every day of his life. 

The references to Professor E. D. Adrian, Dr. Gordon Holmes and Dr. R. L. 
Wilson refer to the contributions by these authors in the series of articles on “Pain 
and its Problems”, published in The Practitioner during 1947, of wlrich the present 
article constitutes a summing-up. 
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is divided into two phases. Although the sulphonamides are more effectual in 
controlling the Wolff-Israel type of actinomycosis, their tise in the acute phase of the 
infection is contraindicated because of their depressant effect upon the hsmopoietic 
system and the danger of aggravating the Steady existing anremia. Penicillin, 
although not as efficacious in the treatment of actinomycosis, is used in the acute 
phase. Relatively large doses of 50,000 to 100,000 units every three hours are 
employed for ten days to two weeks imtil the acute infection is controlled. Following 
this, sulphonamides, particularly sulphadiazine, 4 gm. daily, are administered for 
many months, usually three to four months after all the sinuses have healed. 

By this threefold attack it is possible to control practically all cases of 
actinomycosis. 


ANTIBIOTICS IN PERITONITIS 

Before the war the local implantation of sulphonamides into wounds tvas 
quite popular. Investigations conducted under the auspices of the National 
Research Council (Meleny, 1945) during the war demonstrated that 
sulphonamides were of doubtful value in the prevention of wound infection 
and that they were harmful when used locally. Because of this, the local 
implantation of sulphonamides has been abandoned. When sulphonamides 
are used in established infections they are administered systemicaliy and 
not implanted locally, i.e. sulphonamides are no longer employed locally in 
peritonitis, which is now treated primarily with large doses of penicillin. 
Whereas theoretically penicillin should be of little value in the treatment of 
peritonitis, because it is relatively ineffectual ag^nst gram-negative organ- 
isms, it is believed that by controlling the growth of streptococci with ade- 
quate doses of penicillin the coliform organisms can be controlled by the- 
natural body resistance. The doses of penicillin are large, from 500,000 to 
1,000,000 units initially, with similar doses continued hourly for six hours, 
following which 200,000 to 500,000 units are given every two to three hours. 
Practically, it is possible to control most cases of peritonitis in this way. As 
a matter of fact, unless the contamination has been excessive, much smaller 
doses are required. Streptomycin also has been used in the treatment of 
peritonitis, and although its use is probably desirable in an extremely sick 
individual who is not doing well under penicillin therapy^ it is not justified 
in the treatment of most cases of peritonitis because of its relative danger. 

The preoperative administration of the sulphonamides in the preparation 
of patients with intestinal tract lesions is desirable. At present in the United 
States sulphathaladine is most frequently used and has the advantage over 
sulphasuxidine in that it does not produce irritation of the bowel and cause 
diarrhcEa, It can be administered over relatively long periods of time, is 
poorly absorbed from the gastro-intestinal tract, and therefore is not likely 
to produce systemic damage. Recently Ravdin (1947) has adnunistered 
streptomycin by mouth to patients who require surgical procedures on their 
intestinal tract and has been able to control the bacterial flora completely. 
Patients being prepared for intestinal surgery by the administration of the 
oral sulphonamides or streptomycin, should recewe vitamin K, because the 
antibiotics are so effective in controlling the growth of intestinal flora that 



146 


THE PRACTITIONER 


This is best accomplished by the administration of whole blood. The amount of 
blood required to correct the deficiency in the chronically ill patient is much 
greater than ordinarily used and frequently is as much as two to four litres. With the 
introduction of this method of preoperative management it is now possible to 
prepare almost any patient, regardless of how ill he may be, within a short period 
of time for an operation of any magnitude. If during the operation sufficient blood 
is given to compensate for the blood lost, the patient will tolerate the procedure with- 
out any difficulty and operative shock can be completely eliminated. 

Although emphasis has been placed upon the correction of any haemo- 
globin deficiency by transfusion of whole blood, it is also important that if 
the patient is able to eat he should be fed protein and carbohydrates, 
because with the establishment of a normal total circulating hsmoglobin 
value the protein ingested can be utilized for tissue repair. 

Another contributing factor in wound healing is the type of stiUtre 
material employed. At present in the United States non-absorbable sutures 
are being used to an increasing extent. Non-absorbable sutures produce less 
reaction and, probably because of this, fewer infections occur in wounds 
closed with them than when absorbable sutures are used. The non-absorb- 
able sutures which are popular are fine stainless steel wire, cotton, and silk. 
Steel is an excellent suture in that it is well tolerated by tissues, but has the 
disadvantage that it is more difficult to use than cotton or silk, is more likely 
to cut through, and is radio-opaque. Cotton and silk, because they are 
pliable, are easier to use than steel. 

As shown by Ochstier and Meade (1940) cotton is tolerated much better by the 
tissues, particularly in the presence of contamination, than is silk and for this reason 
is preferred to silk. Although wound contamination is considered a definite contra- 
indication to the use of silk, it is in no way a contraindication to the use of cotton. 
Sinus formation in infected cotton-closed wounds is infrequent and much less than 
in silk-closed wounds, probably because in the latter granulation tissue grows m 
between the separated silk fibres, whereas in cotton-closed wounds the twisted 
suture becomes so firmly tw’isted when wet by tissue fluid that ingrowth of granula- 
tion tissue bet^^ een the cotton fibres is not possible. 

-ACTINOMYCOSIS 

Lyons and his co-workers (1947) have shown that severe actinomycosis 
can be treated satisfactorily if a combination of several methods of therapy 
is employed, the use of any one of which alone is likely to result in failure. 
The threefold attack consists of adequate surgical drainage, the correction 
of haemoglobin deficiency, and the use of antibiotics. 

Adequate surgical drainage is necessary in all cases of actinomycosis for the 
evacuation of necrotic material and to prevent residual pocketing. Lyons has shown 
that those patients who are chronically ill with a severe infection have a markedly 
contracted blood volume and a severe deficiency of total circulating hemoglobin 
which may not be determined by the ordinary blood count. Unless the hemoglobin 
deficiency is corrected, repair of the destructive lesion is not possible because the 
available protein is utilized for synthesis of hemoglobin. Because of the anemia 
resulting from the disease, so constant in actinomycosis, sulphonamides should not 
be administered during the acute phase of the infection because they, too, interfere 
with hemopoiesis. The anemia is best corrected by the adrriinistration of whole 
blood The amount of whole blood necrasary to correct the hemoglobin deficiency 
is ascertained by the determination of blood volume. The treatment \vith antibiotics 
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most frequently complicates septic infections following criminal abortion, 
does embolism occur, and this is due to liquefaction of the clot as the result 
of the suppurative process. The emboli are particularly dangerous because 
they are infected and produce septic infarcts in the lung and sepsis. Although 
few persons with thrombophlebitis die, because the incidence of embolism 
is low, complications and sequel® which follow true phlegmasia alba dolens 
are post-phlebitic oedema, post-phlebitic ulceration, and post-phlebitic 
streptococcal infection with elephantiasis. 

The treatment of suppurative thrombophlebitis consists of ligation of the vein 
proximal to the site of involvement, and in the case of pelvic suppurative thrombo- 
phlebitis this consists of ligation of the vena cava above its bifurcation and ligation 
of the ovarian veins. The treatment of non-suppurative thrombophlebitis (typical 
phlegmasia alba dolens) is ultra-conservative. The symptoms in thrombophlebitis 
are the result of vasospasm and although the lesion is in the vein the clinical mani- 
festations are caused by arteriolar contraction. The treatment therefore consists of 
overcoming the vasospasm, which can be accomplished satisfactorily by procaine 
anaesthetization of the regional sympathetic ganglia. In the typical case of phlegmasia 
alba dolens the first, second, third, and fourth lumbar ganglia on the affected side 
are injected. Prompt relief of symptoms is obtained; there is complete disappearance 
of pain, rapid subsidence of fever, and diminution in the size of the extremity. By 
the prompt institution of conservative therapy subsequent sequete can be prevented. 

Phlebothrombosis, which is unassociated with inflammation of the vein, 
is the result of two factors, increased coagulability of the blood, which is a 
predisposing factor, and circulatory stasis which is a precipitating one. The 
increased clotting tendency of the blood is the result of tissue damage. 
The cause of the tissue damage is immaterial. It may be accidental trauma, 
operative trauma, trauma during delivery, or destruction of tissue as a 
result of invasion by neoplastic disease or infection. Although the increased 
clotting tendency occurs in all parts of the vascular system, phlebothrom- 
bosis occurs almost without exception in the lower extremities. The localiz- 
ing factor in the lower extremity is undoubtedly circulatory retardation. 

The prophylactic treatment of phlebothrombosis therefore consists of minimizing 
the degree of tissue damage as much as possible and preventing circulatory stasis 
in those parts of the body in which stasis is likely to occur. Mobilization of the lower 
extremities by active muscular contraction, the use of compression bandages, deep 
breathing, in order to favour the return of the flow of blood to the heart by increasing 
the negative intrathoracic pressure, and early ambulation will minimize circulatory 
stasis. Although anticoagulants will prevent venous thrombosis they are probably 
too dangerous to be used routinely but should be employed prophylactically in 
patients who have clotting tendencies. 

The diagnosis of phlebothrombosis is difficult because the patient has 
few or no symptoms. Unless patients confined to bed and who have had 
tissue injury are examined carefully for vein tenderness the first mani- 
festation may be caused by pulmonary embolism. Tachycardia associated 
with tenderness of the calf or pain in the calf or popliteal space when the 
foot is forcibly dorsiflexed (Homans’ sign) justifies a diagnosis of phlebo- 
thrombosis. The treatment of phlebothrombosis consists of ligation of the 
vein above the site of involvement or removal of the clot from the vein 
followed by ligation. The use of anticoagulants is increasing in the United 
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synthesis of vitamin K, which is the result of intestinal bacterial action, is 
obviated and prothrombin deficiency results. 

HYPERTHYROIDISM 

Thiouracil and propylthiouracil are of great value in the treatment of toxic 
thyroid disease. The latter has a distinct advantage over thiouracil in that it 
produces far fewer complications and can be used with relative safety 
over long periods of time. Although they have been used with inconstant 
results in the curative treatment of hyperthyroidism they are of great value 
in the preoperative preparation of these patients. Probably many cases 
of hyperthyroidism are better prepared with iodine, which has the distinct 
advantage over thiouracil in that the patient is prepared for the operation 
much more quickly, usually within ten days to three weeks instead of four 
to eight weeks required by thiouracil therapy. On the other hand, there are 
definite cases in which iodine therapy should not be used. The patient who 
has received iodine over long periods of time and who has become “iodine 
fast” •will no longer respond to iodine and should be given thiouracil. 
Propylthiouracil is also indicated in patients in whom for some reason or 
other, such as pregnancy, an operation is temporarily contraindicated. 
Although a cure may not be obtained by the use of the drug, the toxic 
manifestations are controlled until thyroidectomy can be done because 
the drug produces at least a temporary chemical thyroidectomy. Propyl- 
thiouracil is also indicated in the treatment of thyrocardiac patients with 
toxic adenoma. The thyroid toxicity can be controlled readily by iodine 
administration but usually this therapy prepares the thyroid for operation 
long before the cardiac condition has improved sufficiently to \vithstand the 
operative procedure. In these cases it is better to use propylthiouracil, 
which requires a longer period of preparation and which permits the cardiac 
condition to improve sufficiently for the operation to be performed safely. 

VENOUS THROMBOSIS 

A subject of considerable interest to clinicians in the United States is 
venous thrombosis. Ochsner and DeBakey (1945) have emphasized the 
necessity of differentiating between two types of venous thrombosis, 
thrombophlebitis and phlebothrombosis, which'are different in every respect 
except that in both instances a clot is present in the vein. They believe that 
unless these two types are differentiated the treatment is likely to be 
unsuccessful. The two types differ etiologically, symptomatically, pmg- 
nostically, and therapeutically. 

Thmnbophlehitis, in which the thrombus is the result of an inflammation 
of the vein wall, is accompanied by symptoms — fever, swelling, pain, and 
tenderness of the involved extremity. The clot in thrombophlebitis is a 
white thrombus, and because it results from changes in the endothelium 
it is firmly attached to the vein wall and will not become detached to form 
an embolus. Only in the rare form of suppurative thrombophlebitis, which 
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most frequently complicates septic infections following criminal abortion, 
does embolism occur, and this is due to liquefaction of the clot as the result 
of the suppurative process. The emboli are particularly dangerous because 
they are infected and produce septic infarcts in the lung and sepsis. Although 
few persons with thrombophlebitis die, because the incidence of embolism 
is low, complications and sequelae which follow true phlegmasia alba dolens 
are post-phlebitic oedema, post-phlebitic ulceration, and post-phlebitic 
streptococcal infection with elephantiasis. 

The treatment of suppurative thrombophlebitis consists of ligation of the vein 
proximal to the site of involvement, and in the case of pelvic suppurative thrombo- 
phlebitis this consists of ligation of the vena cava above its bifurcation and ligation 
of the ovarian veins. The treatment of non-suppurative thrombophlebitis (typical 
phlegmasia alba dolens) is ultra-conservative. The symptoms in thrombophlebitis 
are the result of vasospasm and although the lesion is in the vein the clinical mani- 
festations are caused by arteriolar contraction. The treatment therefore consists of 
overcoming the vasospasm, which can be accomplished satisfactorily by procaine 
anjesthetization of the regional sympathetic ganglia. In the typical case of phlegmasia 
alba dolens the first, second, third, and fourth lumbar ganglia on the affected side 
are injected. Prompt relief of symptoms is obtained; there is complete disappearance 
of pain, rapid subsidence of fever, and diminution in the size of the extremity. By 
the prompt institution of conservative therapy subsequent sequel® can be prevented. 

Phkboihrombosis, which is unassociated with inflammation of the vein, 
is the result of two factors, increased coagulability of the blood, which is a 
predisposing factor, and circulatory stasis which is a precipitating one. The 
increased clotting tendency of the blood is the result of tissue damage. 
The cause of the tissue damage is immaterial. It may be accidental trauma, 
operative trauma, trauma during delivery, or destruction of tissue as a 
result of invasion by neoplastic disease or infection. Although the increased 
clotting tendency occurs in all parts of the vascular system, phlebothrom- 
bosis occurs almost without exception in the lower extremities. The localiz- 
ing factor in the lower extremity is undoubtedly circulatory retardation. 

The prophylactic treatment of phlebothrombosis therefore consists of minimizing 
the degree of tissue damage as much as possible and preventing circulatory stasis 
in those parts of the body in which stasis is likely to occur. Mobilization of the lower 
extremities by active muscular contraction, the use of compression bandages, deep 
breathing, in order to favour the return of the flow of blood to the heart by increasing 
the negative intrathoracic pressure, and early ambulation will minimize circulatory 
stasis. Although anticoagulants will prevent venous thrombosis they are probably 
too dangerous to be used routinely but should be employed prophylactically in 
patients who have clotting tendencies. 

The diagnosis of phlebothrombosis is diSicult because the patient has 
few or no symptoms. Unless patients confined to bed and tvho have had 
tissue injury are examined carefully for vein tenderness the first mani- 
festation may be caused by pulmonary embolism. Tachycardia associated 
with tenderness of the calf or pain in the calf or popliteal space when the 
foot is forcibly dorsiflexed (Homans’ sign) justifies a diagnosis of phlebo- 
thrombosis. The treatment of phlebothrombosis consists of ligation of the 
vein above the site of involvement or removal of the clot from the vein 
followed by ligation. The use of anticoagulants is increasing in the United 
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States, and although anticoagulants prevent further propagation of an 
already formed thrombus in phlebothrombosis there is no evidence that 
they in any way affect the existing clot. Dicumarol is a splendid anticoagulant 
but should not be used unless an adequate laboratory is available in order to 
control the prothrombin time. If employed in this way there is relatively 
little danger from its use. Anticoagulant therapy is indicated in patients 
with pulmonary infarction because it will prevent progression of the 
thrombus within the lung. 

THORACIC SURGERY 

Within the past decade there has been considerable interest in thoracic 
surgery. The treatment of hronchogenic carcinoma has become so weli 
standardized that the operation of pneumonectomy can be done nith 
relatively little danger. The results from pneumonectomy have been quite 
satisfactoxy. Ochsner, DeBakey, and Dixon (1947) have recently reported a 
five-year survival rate of 23 per cent, following pneumonecton^5^ This is 
particularly significant because in many of the cases which these investigator 
operated upon only a palliative resection was done, a procedure which is 
considered as justified in bronchogenic carcinoma as in carcinoma of the 
stomach or colon. The results at the present time following pneumonectomy 
for bronchogenic carcinoma are much better than those following ps- 
trectomy for gastric carcinoma. It is significant that although in the United 
States as a whole, of the cases admitted to hospitals and in which a diagnosis 
of gastric cancer was made, only 5 per cent, are alive at the end of five years, 
in a group of cases of bronchogenic carcinoma similarly studied by Ochsner, 
DeBakey, and Dixon (1947) 8 per cent, are alive at the end of five years. 

The treatment of benign neoplasms and suppurative lesions of the lung has 
also become standardized. In bronchiectasis and in lung abscess much has 
been accomplished by conservative resection of the lung. Whereas preriousiy 
a lobectomy was frequently resorted to when only a portion of a lobe was 
involved, now segmental resection of the involved portion of the lobe is done. 
In tliis way it is possible to do more radical surgery by conservdng those 
portions of the lung not involved. 

BURNS 

The treatment of burns has become standardized. Tannic acid, which ws 
so popular before the Avar, has been shown to be detrimental not only 
because of the eschar produced which interferes with drainage in the 
presence of infection, but also because tannic acid absorbed from the wound 
surface causes severe liver damage. Tannic acid and other escharotic agents 
have been completely abandoned (McClure et ah, 1944). The care of the 
burned patient has been placed on a rational basis in that the bum is treated 
as a severe Avound. 

The local treatment consists of careful gentle cleansing of the burned area, using 
aseptic precautions, followed by the appliration of sterile dressings and compression 
bandages which produce partial immobilization. Unless otherwise indicated the 
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initial dressings are left undisturbed for two to three weeks. The sj’stenuc treatment 
of the burned patient consists of administration of large amounts of blood. CoIIer 
and his associates (1940) have shorni that even though htemoconcentration may exist, 
the administration of whole blood is necessary to prevent death in the severely 
burned individual. In order to prevent ht'pochlorasmia, which is likely to result from 
excessive exudation, chlorides are administered by mouth but not intravenously. 
Coimor and Harvey (xg 44 ) have shonm that the eschar complicating third degree 
bums can be removed quickly by the appUcation of pyruvic acid to the burned area. 
The necrotic tissue separates within two to three days leaving a clean granulating 
surface that can be gr^ed early. 


CONGENITAL HEART DISEASE 

The safe surgical correction of congenital cardiac defects, particularly 
patent ductus arteriosus and the pulmonary stenosis in tetralogy of Fallot, 
is now possible. Patent ductus arteriosus should be corrected either by 
ligation or b}' division and suture, preferabty the latter. Blalock (1946) 
suggested circumventing the stenotic area in the pulmonar}’’ stenosis of 
tetralogy of Fallot by anastomosing the end of the subclavian artery to the 
side of the pulmonary artery. This procedure, although it does not cure the 
patient in that subclavian pulmonary shunt is not normal, can be performed 
safely, greatly improves the patients and prolongs their lives by relieving 
their anoxia. Coarctation of the aorta is best treated by excision of the stenotic 
segment and anastomosis of the two ends of the aorta. In cases in which 
excision and anastomosis are not possible, a shunt around the stenotic 
area by anastomosing the left subclardan artery to the aorta distal to the 
stenosis gives some relief, but does not effect a cure. 

THE CESOPHAGUS 

Surgeiy" of the upper gastro-intestinal tract has made great strides. 

Adams and Phembter (1938), Sweet (1945). Garlock (1944), and Ochsner and 
DeBakey (1941) have shown that extirpation of extensive portions of the oesophagus 
is possible with the re-establishment of the continuity of the upper digestive tract 
by mobilizing the stomach into the chest and anastomosing it to the oesophagus high 
in the thorax. In this way, highly located lesions, even those behind the arch of the 
aorta and above, can be removed with transthoracic re-establishment of the con- 
tinuity of the digestive tube. Benign strictures resulting from cicatricial narrowing 
of the (Esophagus following chemical cauterization are also satisfactorily corrected 
by this procedure. Recently Phemister (1947) has suggested that severe (Esophageal 
varices associated with portal h3’pertension complicated by repeated exsanguinating 
hiemorrhages can be corrected by resection of the distal (Esophagus and proximal 
stomach, followed by cesophagogastrostomy in order to remove the dilated vari- 
cosities. Although this is an heroic procedure, it is justified in the patient who does 
not respond to conservative therapy such as injection of the cesophageal varices with 
sclerosing agents, which has been popularized by Aloersch (1941). Aloersch (1947) 
has recently suggested that the injection treatment is particularly indicated in those 
cases in which the varicosities are limited to the (esophagus but should not be used in 
cases in which the varicosities extend to the stomach. In this latter instance probably 
some other procedure is necessary, such as a shunt bettveen the portal and (aval 
sj’stems, either as an anastomosis between the portal vein and the inferior vena cava 
or as an anastomosis bettveen the splenic and renal veins, as suggested by Whipple 
(194s) and Blakemore and Lord (1945). The results from the portal caval shunt leave 
much to be desired. 
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PEPTIC ULCER 

There has been a great deal of enthusiasm concerning the use of vagotomy 
in the treatment of duodenal ulcer, but at the present time the enthusiasm 
is somewhat waning because of many bad results which have followed tWs 
procedure. Dragstedt (1945) remains an ardent advocate of the procedure 
and believes that it is the one treatment for duodenal ulcer. Other investi- 
gators w'ho have had considerable experience with the procedure are 
becoming less enthusiastic than they were previously. Moore (1947), 
Crimson (1946-47), and Walters (1947), although still using vagotomy in 
the treatment of duodenal ulcer, are much more consenative in their 
indications. The fear has been expressed by many that, although the results 
are dramatic immediately following resection of the vagi, one cannot predict 
what is going to happen to these patients after considerable time has elapsed, 
and there is fear that the disturbed gastro-intestinal physiology' resulting 
from wide resection of the vagi may cause troublesome sequel®. Generally', 
in the United States, the chronic duodenal ulcer which does not respond to 
conservative therapy is treated by subtotal gastric resection. 

Although conservatism is indicated in the treatment of duodenal ulcer, 
it is the opinion of most gastric surgeons that gastric ulcer should be 
treated radically because of the impossibility of determining whether 
malignant change has already' occurred, and also because of the chance that 
the lesion may become malignant later on. The gastric mucosa is so 
susceptible to malignant change that to permit a gastric lesion to exist for a 
long period of time is dangerous because of the chance of malignant trans- 
formation. Until apparently non-malignant gastric lesions are treated 
radically the salvage rate in gastric carcinoma Avill continue to be low and 
can be increased only by treating gastric lesions when a diagnosis of gastnc 
carcinoma cannot be made. 

ACUTE CHOLECYSTITIS 

Whereas there has been considerable controversy in the past concerning the 
advisability of early or late operation in acute cholecy'stitis, more surgeons 
are beginning to believe that because acute cholecy'stitis begins first as a 
mechanical obstruction and infection is relatively late, the gall-bladder 
should be removed soon after the onset of sy'mptoms, before bacterial 
invasion of the gall-bladder has occurred. 

Ochsner, Johnston, and Brunazzi (1948) have shown in a series of cases observed 
at the Charity Hospital in New Orleans that the mortality rate w'as low when patients 
were operated upon within seventy-two hours of the onset of the disease. If 
operation was done between the third and seventh days tire mortalitj' rate was high, 
but the mortality rate was also low when operation was performed ^ter the seventh 
day of onset. 

It is thus evident that the results from the surgical treatment of acute 
cholecy'stitis more or less parallel the results in acute appendicitis. Ideally, 
the gall-bladder should be removed trithin the first three days of the onset 
of symptoms, because during this phase the inflammatory process is the 
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result of mechanical obstruction and chemical irritation. Only later, bacteria 
invade the wall of the gall-bladder, and when this occurs the risk is greatly 
increased. 

HYPERTENSION 

The surgical treatment of hypertension is popular at the present time in the 
United States. Although there is some controversy concerning the extent of 
the operation which should be done, the reported results consistently have 
not been ideal. The operation is worth while, however, in that it does 
ameliorate sjnnptoms in practically all patients and produces a permanent 
falling of the blood pressure in from one-fourth to one-half of the cases. 
Unfortunately, slightly less than one-half of the patients operated upon are 
not benefited at all except that their symptoms are relieved. Since these 
patients, however, can be offered nothing else so far as therapy is concerned, 
these results, although not everything to be desired, are acceptable. 

H.$MOSTATIC AGENTS 

There are available at the present time hremostatic agents which are of 
great value, particularly in controlling hremorrhage from parenchymal 
surfaces. The three substances which are used are fibrin foam, gelatin foam, 
and oxidiaed cellulose. Gelatin foam has the advantage over fibrin foam in 
that it has somewhat more body than fibrin foam and is therefore easier to 
use. It produces about the same amoimt of reaction as does fibrin foam, and 
because it is much more readily produced it is much cheaper and is preferred. 
Oxidized cellulose is also an effective haemostatic agent Not only does it 
serve as a tampon, but it also exerts a haemostatic effect. Large oozing sur- 
faces can be readily controlled by the application of one of these substances. 
Bleeding associated with injuries to solid viscera, such as the liver, can be 
readily controlled by their use. 

RECTAL SURGERY 

At the present time there has been some revival of attempts to conserve the 
sphincter in low'-lying lesions of the rectum and recto-sigmoid. Although 
twenty-five years ago there w’as a good deal of controversy, particularly in 
Europe, concerning the advisability of presenting the anal sphincter in low- 
lying colonic lesions, e.xperience has showm that attempts to presen'e the 
sphincter caused a high incidence of local recurrence. 

Following the investigations of Gilchrist and David (1938) and Coller, Kay and 
McIntyre (1940), in which it was shown that the principal spread in malignancy of 
the colon was upward, there was a revival in these cases of the conservative operation 
with re-establishment of continuity of the bowel and the abandonment of the 
abdonaino-perineal resection. Although the consen'ative procedure has some 
advocates in the United States, most surgeons believe that abdomino-perineal 
resection, the classical Miles procedure, is preferable in these low-lying lesions and 
that to compromise with malignancy will mean a higher incidence of recurrence 
and a higher fatality rate. Lahey (1948), and Ochsner (1946), amongst others, are 
defiiutely opposed to the conservative operation in low-lying lesions because an 
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PEPTIC ULCER 

There has been a great deal of enthusiasm concerning the use of vagotomy 
in the treatment of duodenal ulcer, but at the present time the enthusiasm 
is somewhat waning because of many bad results which have followed this 
procedure. Dragstedt (1945) remains an ardent advocate of the procedure 
and believes that it is the one treatment for duodenal ulcer. Other investi- 
gators who have had considerable experience tvith the procedure are 
becoming less enthusiastic than they were previously. Moore (1917), 
Crimson (1946-47), and Walters (1947), although still using vagotomy in 
the treatment of duodenal ulcer, are much more consen'ative in their 
indications. The fear has been expressed by many that, although the results 
are dramatic immediately follo%ving resection of the vagi, one cannot predict 
what is going to happen to these patients after considerable time has elapsed, 
and there is fear that the disturbed gastro-intestinal physiology resulting 
from wide resection of the vagi may cause troublesome sequel®. Generally, 
in the United States, the chronic duodenal ulcer which does not respond to 
conservative therapy is treated by subtotal gastric resection. 

Although conservatism is indicated in the treatment of duodenal ulcer, 
it is the opinion of most gastric surgeons that gastric ulcer should be 
treated radically because of the impossibility of determining whether 
malignant change has already occurred, and also because of the chance that 
the lesion may become malignant later on. The gastric mucosa is so 
susceptible to malignant change that to permit a gastric lesion to exist for a 
long period of time is dangerous because of the chance of malignant trans- 
formation. Until apparently non-malignant gastric lesions are treated 
radically the salvage rate in gastric carcinoma will continue to be low and 
can be increased only by treating gastric lesions when a diagnosis of gastnc 
carcinoma cannot be made. 

ACUTE CHOLECYSTITIS 

Whereas there has been considerable controversy in the past concerning the 
advisability of early or late operation in acute cholecystitis, more surgeons 
are beginning to believe that because acute cholecystitis begins first as a 
mechanical obstruction and infection is relatively late, the gall-bladder 
should be removed soon after the onset of symptoms, before bacterial 
invasion of the gall-bladder has occurred. 

Ochsner, Johnston, and Branazzi (1948) have sho-wn in a series of cases observed 
at the Charity Hospital in New Orleans that the mortality rate was low when patients 
were operated upon within seventy-two hours of the onset of tire disease. If 
operation was done between the third and seventh days the mortality rate was high, 
but the mortality rate was also low when operation was performed after the seventh 
day of onset. 

It is thus evident that the results from the surgical treatment of acute 
cholecystitis more or less parallel the results in acute appendicitis. Ideallj’’, 
the gall-bladder should be removed within the first three days of the onset 
of symptoms, because during this phase the inflammatory process is the 
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The securing of adequate muscular relaxation, which has always presented 
1 difficult problem, has been produced by (i) deep inhalation anaesthesia; 
[2) transient subox5"genation, as effected by McKesson’s technique of 
secondar}' saturation; (3) various forms of analgesia, of which local infiltra- 
tion, and regional, subarachnoid and epidural blocks are the most widely 
practised. But all these methods have had certain disadvantages as regards 
the patient’s well-being. Thus when Griffith and Johnson (1943) achieved 
relaxation by curarization of muscle, this method was hailed with enthusiasm 
by many, and certainly secured the interest of all anesthetists. 

Some little time has elapsed since the introduction of this epoch-making 
innovation, and views as to its value vary. Gray and Halton {1946), who 
have employed curarization in over 2000 cases in Liverpool, have formed a 
high opinion of its value and favour its routine use. On the other hand, 
many anesthetists have expressed less favourable opinions. Experience has 
shown that curare is only safe in the hands of the anesthetic specialist and 
should on no account be used by those not fully conversant with its action. 

According to Dewing (1947), curare has also been described as woorari 
and woorali by various explorers in their attempt to express phonetically the 
native name of this drug, which was first reported by Sir Walter Raleigh in 
his voyage of discovery to Guiana in 1595, and was mentioned by Hakluyt 
in his interesting book a few years later. Curare was used by the natives 
inhabiting the wild country betw^een the Amazon and Orinoco rivers for the 
poisoning of the tips of arrows fired from blow-guns used in hunting animals. 
Crude curare is an extract of several species of tropical liane and is a 
brown syrup-like substance with a bitter taste and an odour resembling that 
of liquorice. It contains a variety of alkaloids and is unsuitable for clinical 
^ use in its crude state. The natives pack the crude curare in small clay vessels 
|.■(pot curare), in calabashes (gourd curare), and in bamboo tubes (tube 
^‘.curare). Much investigation has been carried out in an endeavour to dis- 
u • Qjiver the precise botanical origin of the three varieties, and also to identify 
fkauyj^l^oid responsible for curarization of muscles. 


,V 

d-TUBOCURARINE CHLORIDE 

vitf^‘Si;~rk of King in 1935 helped largely to elucidate these problems, and 
generally accepted that d-tubocurarine chloride is the alkaloid 
h curariform action, and that it is found in the tube variety 

'ktt^'^^’roduct which is probably prepared from the plant species Menis- 
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insufficient amount of bowel is likely to be removed and the incidence of local 
recurrence will be high. 

Undoubtedly one of the reasons why there has been a retival of this once 
discarded procedure is because with the use of antibiotics the bowel can he 
prepared satisfactorily so that it can be operated upon safely with relativelr 
little danger of contamination. The incidence of complications, however, in 
addition to the incidence of recurrence is much higher than in those a<ei 
in which the abdomino-perineal resection is done. 

The sooner physicians and patients realize that a colostomy is no bugber, 
the sooner the Miles procedure MU be accepted. Unfortunately, too fev 
people pay attention to the care of the colostomy and this has given tie 
abdominal colostomy a bad name. It is far better not to use colostomy h:.' 
but to teach the patient how to care for his colostomy and, in this luv, 
teach him how to obtain an evacuation of his bowel every forty-eight to 
seventy-two hours. At other times he can be perfectly free from sympto' 
and will have no difficulty with his colostomy. 
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affected for two hours or more. If the dose of tubarine is sufficiently strong 
to paralyse the diaphragm this effect takes place within ten minutes of 
intravenous injection and may be treated by artificial ventilation of the 
lungs. 

The action of tubarine varies in different individuals. If its effects are too 
great, then prostigrrun may be used as an antidote. The usual dose of prostig- 
min is from 1-2 mgm., but Prescott (1947) recommends higher doses and 
also the addition of atropine to counteract rmdue stimulation of the para- 
sjunpathetic nervous system. 

Effects on respiration. — Gray (1947) draws attention to the fact that when- 
ever complete relaxation of the abdomen is secured by curarization the 
intercostal and diaphragm muscles are also affected to a varjdng degree. 
The patient continues to breathe regularly but not so efficiently, and clinical 
symptoms of imperfect ventilation of the lunp become apparent, such as 
a raised blood pressure and an increase of capillary hsmorrhage from cut 
surfaces. This state of affairs predisposes to pulmonary collapse and other 
untoward postoperative respiratory complications. This effect of tubarine 
and intocostrin is perhaps the crux of much of the opposition by many 
amesthetists towards any routine use of these drugs. 

In skilled hands much of this respiratory depression may be countered 
by the use of smaller doses and also by the adequate administration of 
oxygen accompanied by ventilation of the lungs by positive pressure when 
required. 

Organe (1947) gives details of a series of 86 abdominal operations in which no 
less than 39 of the patients developed postoperative chest complications, such as 
lobar collapse, broncho-pneumonia, subphrenic abscess with pleural effusion, 
pulmonary infarction, and febrile coughs with copious sputum. Massey Dawkins 
(1947) describes 50 gastrectomies relaxed with curare, of which 20 per cent, de- 
veloped collapse of the base of the lung as confirmed by radiological examination. 

Experiments in dogs by West (1935) and others have revealed the exis- 
tence of bronchospasm, but in the case of West’s researches a curare product 
other than intocostrin or tubarine was used and this effect may thus have 
been due to another alkaloid. Prescott (1947) believes that bronchospasm 
may occur in a conscious or lightly ansesthetized patient if the dose of the 
curarizing drug is small. 

John Gillies (r947) described the case of an infant aged eight weeks who died 
three-and-a-half hours after an operation during which 3 mgm. of d-tubocurarine 
chloride were used to secure total paralysis of muscles, including the diaphragm. 
Post-mortem examination revealed complete collapse of both lungs. 

Organe (1947), in a group of 59 upper abdominal operations with curariza- 
tion, records that ii out of 15 intubated patients developed chest complica- 
tions compared with 20 out of 44 not intubated, and suggests the possibility 
of a reflex bronchospasm. It is known that pentothal may cause spasm, 
and also that curare potentiates the action of this drug, whilst the additional 
stimulus of an endotracheal tube may well account for this untoward effect. 
Mountford (1947) has recorded a fatal bronchospasm following attempted 
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pennacce. According to Dutcher, J-tubocurarine has actually been extracted 
from the liane, chondrodendron tormentosum, but Dewing obsen’es that 
this work at present lacks confirmation. Tube curare contains the 
quaternary ammonium salt, ^/-tubocurarine chloride, and also a toxic tertiar)’ 
base known as curine. 

Tuharine and mtocostrin.-Klng (1935) elaborated a technique for die 
successful extraction of d-tubocurarine chloride as a crystalline alkaloid, 
and it is now available for clinical use in a stable solution known as tubarme, 
containing 10 mgm. per c.cm., and prepared by Burroughs Wellcome & Co. 

Intocostrin (Squibb) is the proprietary name of an extract of crude curare 
which is much used in North America and has a different dosage from 
tubarine. It is prepared from the chondrodendron 
tains a high percentage of </-tubocurarine. Prescott (1947) as s a e 
intocostrin owes its curariform action almost entirely to^ t is . 

The relative potency of the two drugs as regards curanzation of musde 
has bean carefully estimated by contemporaty pharmacologtsts by nspem 
ments on small animals, 6.67 units of mtocostnn being equal in act on to 
I mem of pure .f-tubocurarine chloride (Prescott, 1947). But in climra 
use th^ dose is probably more in the region of 3.0 to 3.3 units of intocosto 
to 1 mgm. of the pure alkaloid (Prescott, 1947), and according to Graj 
i^gm. of intocostrin has the effect of 0.2 mgm. of tubanne. In this 
^ tub^ne is the preparation most often used, and is considered 

bv many anesthetists to be more reliable. Barnett Mallinson (1947). 
ever, fails to observe any different effects of the two preparations. 

P/iflmaco/oPV.— Nearly one hundred years have passed since Cla 
Bernard in 1857, carried out experiments on frogs and formed the 
that the 'production of transient paralysis of muscle by a solution of cm 
rare wns due to a blocking of nert'e impulses at the myoneural junction. 
Much research has confirmed this opinion, and it is generally accepted t 
this failure in conductivity of nerve impulses is due to an interference vn 
the normal action of acetylcholine. As is tvell knotvn, acetylcholine is liberate 
iit the myoneural junction during normal nen'ous impulse to muscle, nu 
the presence of curare inhibits this effect. Once the effect of <f-tubocuranne 
has " assed off, both muscle and nerve resume their normal function and 

th\"myoneural’junction is not damaged in any way. 

Unless massive doses are given, the drug when administered by mouin 
reduces little or no effect in man, since it is excreted rapidly. The usual 
B jg to inject tubarine intravenously. Its effect is observed to begin 

^*^th‘n a minute and to attain a ma.ximum within five minutes. The muscles 
j gyes and in the face and neck are first affected and then the 
^'^^^les of the limbs, back and abdomen, and finally the intercostals and 
Shraem (Prescott, 1947)- The length of action depends upon w'hether 
h mbarine has been supplemented by inhalation anesthesia, in which 
the effect is potentiated. If given therapeutically, the limbs usually 
^ 'n thirty to forty minutes, whereas the muscles of the eye may be 
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shotild not be used in the presence of ether, as it increases the risk of 
pulmonarj’^ complications. 

(3) Liver and kidneys: The drug is speedily metabolized and there is no 
eridence of any harmM effect on these organs. 

Cornraindkatiom . — ^These are few, and in the opinion of most obsen'ers 
may be limited to myasthenia gravis, chronic respirator}' obstruction, and 
myocardial degeneration with signs of definite cardiac embarrassment. 

Dosage and administration . — In my opinion the best solution of J-tubo- 
curarine chloride is tubarine (Burrougbs Wellcome & Co.) which is stable 
to heat and is supplied in ampoules containing 15 ragm. in a strength of 
10 mgm./c.cm. 

Like most other drugs, tubarine has more effect on some individuals 
than others, and it is recognized that the aged, the feeble and the 3"oung 
usually require a smaller dosage. In the case of children, Gray (1947) 
advises for induction a dose of 2 mgm. per stone of body weight, whilst 
in the case of adults he recommends a divided dose, giving 5 mgm. intra- 
v'enously in the conscious state, noting the reaction over a period of three 
minutes, and then giving a further xo ragm, immediately before inducing 
anssthesia with an intrav'enous barbiturate. An endotracheal tube or airway 
is then passed and the patient is put into a closed-circuit apparatus so that 
ox}’gen ma}' be supplied and respiration assisted by rhythmic compression 
of the gas-bag, if required. As tubarine has a cumulative effect, smaller 
doses of tubarine are given as indicated during the course of the operation. 
Halton and Gray have devised an apparatus for continuous intravenous 
injection of tubarine and pentothal which enables the two drugs to be given 
without mixing, thus avoiding a precipitation in the pentothal. 

In using this technique the intravenous injection is supplemented by 
cyclopropane and oxygen in the closed circuit. Towards the end of the 
operation this is increased, so that the patient is returned to bed largely 
free from any curarization effects. In my opinion the good results which 
have attended the large series of Gray and Halton are mainly due to this 
last precaution, to their meticulous care in avoiding overdosage and anoxia, 
and to the employment of assisted respiration without delay whenever 
required. 

An alternative method is to induce with pentothal, secure an adequate 
airway, give an inhalation anesthetic supplemented by pentothal as desired, 
and administer 7 to 10 mgm. of tubarine tw'o minutes before the peritoneum 
is opened, observing the effect and adding small doses of tubarine as 
required. 

MYANESIN 

Thirt}'-seven years have passed since Gilbert and Descomps in 1910 
described e,xperiments on guinea-pigs in which, after injection with a-phenyl 
ether of glycerol, transient muscular paralysis was observed. This effect was 
confirmed by Lannoy. 

j Myanesin has been produced after a systematic investigation of the 
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intubation under pentothal alone, and suggests cocainizing the larynx and 
trachea before intubation when pentothal or tubarine is to be used. 

Effects on heart and blood pressure.— According to Gray (1947), experi- 
ments on animals revealed little or no change in cardiac efficiency or venous 
pressure, an opinion which has clinical confirmation in records of over 2000 
cases at Liverpool (Gray and Halton, 1946). 

In the opinion of most clinical observers, curarization does not have any 
hari^ul effect on the cardiovascular system when used in correct dosage; 
but in the presence of anoxia and degeneration of the myocardium, fall of 
blood pressure and collapse have been recorded. Excessive bleeding from 
wound surfaces has been noted by many obsen'ers, including Dawkins 

(1947)- 

Effects on the gastro-intestinal tract . — Relaxation of the musculature of 
the small intestines has been demonstrated by Gross and Cullen (1945) in 
experiments on dogs. I have asked the opinion of many surgeons on this 
important clinical point, and there seems to be no unanimitj-. A small 
minority report constant inconvenience from dilatation, whereas the majorit)' 
find no cause for complaint but often remark that relaxation has been 
observ'ed in isolated instances. According to Griffith (1944), contraction 
was usually observed when cyclopropane or nitrous oxide gas was used with 
<f-tubocurarine chloride. Obwously premedication and general anmsthesia 
often predispose to dilatation, and the potentiating effect of the curarizing 
agent may increase this tendency. 

Cases of sudden precipitate vomiting have been reported in which in- 
halation has folloived with a fatal result. Gray (1947) states that this is due 
to abnormal relaxation of the oesophageal muscle and sphincters and con- 
siders it to be one of the main dangers in the use of </-tubocurarine chloride. 

Effects on the central nervous system . — ^Much research on small animals 
has revealed no definite opinion on this matter, but experiments on male 
volunteers have enabled Prescott (1947) to declare concisely that ‘W-tubo- 
curanne chloride has no significant central stimulant, depressant or analgesic 
action in man”. 


Effects on shock-hke states.— Although no definite scientific evidence has 
been advanced to explain any shock-sparing effects of d-tubocurarine 
chloride, there are in the opinion of many obsen^ers clinical grounds for 
such a possibility. Forrester (1947) reports that after viewing the effects of 
^-tubocurarine on 500 cases in Glasgow, he was impressed by the improve- 
ment in the condition of shocked patients and emphasizes the necessiw for 
adequate curarization in order to attain a maximum benefit ^ 

Miscellaneous effects. — (i) Salivation: As the rimo- t • 

. j .j f. • , , definitely increases 

salivation, an adequate dose of atropine sulphate i/ioo to r/ro r,- 

to 0.97 mgm.), should always be given. /5 g ( • i 


(2) Effects on other an^thetic agents: One of the most valuable effects 
is a potentiation, which is especially marked in the case of pentothal ether 
and c>xlopropane. In the opinion of several authorities full doses of curare 



CURRENT THERAPEUTICS 


l6l 

during the progress of the operation. The second and more common practice is to 
secure induction by intravenous pentothal or inhalation ansesthcsia, the myancsin 
being given one to two minutes before relaxation is required and being repeated 
when necessary. 

Using the second method, I have been impressed by the small amounts of 
myanesin required to secure relaxation in many abdominal operations. Quite often 
all that is required has been secured by giving 5 c.cm. just before the peritoneum 
is opened, and another 5 c.cm. just before it is closed. Perhaps the use of small 
doses has explained the freedom from untoward effects which has been experienced 
in an extensive series of cases. 

Clinical aspects . — Many anaesthetists will agree with Barnett Mallinson 
(1947) in his conclusion that “curarization has come to stay, and I think 
myanesin will supersede curare for this purpose because of its far greater 
margin of safety and its simple organic sjmthesis". But, on the other hand, 
two effects of myanesin, which have been reported by many observers, 
must be mentioned; these are the possibility of venous thrombosis and the 
occasional occurrence of hsmoglobinuria. 

Enderby and Pugh (1947) have reported three cases of hremoglobinuria, 
and Stephen and Chandy (1947) the occurrence of 10 similar cases in a 
series of 50 administrations. In all cases the symptoms developed within a 
few hours and were not repeated in subsequent investigation. 

Opinion varies as to the cause and frequency of venous thrombosis. 
Barnett Mallinson (1947) reports complete freedom from this complication 
and draws attention to the possibility of pentothal being the cause, whilst 
Stephen and Chandy (1947) record 7 cases of localized thrombophlebitis in 
a series of 50 admirustrations, and mention that all the patients recovered 
within fotty'-eight hours. 

CONCLUSIOKS 

It is evident from this account of the use of curare and curare-like drugs 
that no complete evaluation, of their benefits can yet be made; but few will 
deny the fact that they are a most valuable addition to the anasthetist’s 
armamentarium. 
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pharmacological properties of a-substituted ethers of glycerol by the research 
department of The British Drug Houses Ltd. No less than 143 compounds 
were examined and most of them produced transient relaxation and paralysis 
of skeletal muscles in small animals. Myanesin was finally chosen as the 
compound which was potent and had a large margin of safety between 
paralysing and lethal doses (Berger and Bradley, 1946). 

Chemical and physical properties . — ^hlyanesin has the formula 
dihydroxy-Y-(2-methyl-phenoxy)-propane and is a pure crystalline syn- 
thetic substance. It is a colourless, odourless solid, and solutions of the 
drug are stable, can be sterilized by heating, and mix freely with sodium 
chloride, glucose, and derivatives of barbituric acid and thiobarbituric 
acid. This last property is especially valuable as it enables the drug to be 
used with an intravenous saline or glucose drip. It can also be mixed freely 
with pentothal in order to secure a speedy induction of anjesthesia with a 
degree of muscular relaxation which facilitates intubation. 

Pharmacological effects . — The researches of Berger and Bradley (1946} 
show that the drug is comparable to tubarine in the speed of its metabolism. 

Effects on the central nervous system . — Myanesin produces its muscular 
relaxation by diminution of the reflex excitability of the spinal cord. 
Relaxation of the abdominal musculature is attained by moderate doses and 
is not accompanied by marked depression of the tidal air. In fact, myanesin 
does not cause respiratory^ arrest even in completely paralysing doses. 

Effects on blood pressure . — In experiments on rabbits and cats (Berger 
and Bradley, 1946) moderate doses had no effect on blood pressure, but 
massive doses caused a fall which returned to normal after a few minutes. 

Toxic effects . — In order to investigate chronic toxicity^, Berger and Bradley 
(1946) fed growing rats for over two months with a diet containing 2 per 
cent, of myanesin. Post-mortem examination revealed calculi in the bladders 
of 30 per cent. The kidneys, liver, spleen, lungs, heart and suprarenal glands 
did not reveal any naked-eye or microscopical abnormality. 

Other effects . — IWyanesin does not stimulate salivation or produce bron- 
chial spasm, nor is its action cumulative as regards muscular relaxation. 
This drug potentiates the action of pentothal sodium and other derivatives 
of barbituric acid. According to Barnett Mallinson (1947), no obvious effect 
is usually observed on the tone of the musculature of the gastro-intestinal 
tract; but he mentions one case in tvhich muscular tone was diminished. I 
have seen several similar cases, but in the opinion of most observ'crs this is 
a rare occurrence. 

Administration and Myanesin is supplied in ampoules of 10 

c.cm, containing i gm. of the drug. An intravenous dose of 5 to 10 c.cm. 
takes about one minute to develop muscular relaxation, which will continue 
for twenty to thirty minutes. Two methods of induction are commonly 
practised: — 

In the first method, myanesin, $ to 10 c.cm., is combined with enough pentotlial 
sodium to secure anaesthesia, further 5 to 10 c.cm. doses being added as required 
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skin. If the colostomj’ does not act normally by the fourth postoperative day, a mild 
aperient, such as setma or cascara, is given. Strong aperients should be avoided as 
they cause distressing diarrhoea. 

TTte dietary regime . — During the immediate postoperative period small quantities 
of fluid are given by mouth; if required this is supplemented by intravenous 
infusion. The diet is increased gradually when intestinal peristalsis returns and the 
colostomy begins to act. Food substances which produce a large amount of gM or 
irritate the bowel and cause diarrhom must be eliminated, for the object is to 
promote easy action of the colostomy and avoid colostomy distress. The three main 
meals of the day can be chosen from the following menus, although under present 
austerity conditions the colostomy patient must not expect to be exempt from the 
I restrictions applicable to the rest of the population. 

Breakfast. — Juices; orange, grapefruit, tomato. 

Fish: steamed. 

Eggs; boiled, poached, shirred, buttered. 

Omelette — plain, au confiture. 

Bacon. 

Rolls, toast, rusk. 

Strained honey. 

Coffee, fresh milk, tea. 
lamcheon. — Fish: poached, boiled. 

Eggs; shirred. Omelette. 

Chicken; lamb; tenderloin steak; lamb kidney; sweetbread 
Potatoes; boiled, mashed, baked. 

Shredded lettuce. 

Custard pudding. Ice cream. Jelly. 

Rolls, toast. 

Coffee. 

Dinner . — ^Tomato juice. 

Smoked salmon. 

Fish; boiled, broiled. 

Lamb; chicken; turkey; game. 

V Liver. 

Potatoes: boiled, mashed, baked. 

Shredded lettuce. 

Biscuit glacd. Ice cream. Custard pudding. 

Coffee. 

The patient learns which articles of diet to avoid and he can experiment 
with various types of food. As progress is made other foods can be added to the 
diet, including more vegetables and fruit. He wiU soon learn to regulate his dietary 
requirements according to the above schedule and it is necessary to explain this 
subject to him. 

M.VNAGEMENT BY THE PATIENT 

Care of the colostomy . — The skin of the anterior abdominal wall arotmd the 
colostomy is protected by a thin layer of zinc cream or vaseline. The bowel is pro- 
tected from friction by placing over it a layer of gauze lightly impregnated with 
vaseline. The patient should pass the index finger, covered with a finger stall and 
^ lubricated, into each limb of the colostomy once a week. 

f Colostomy There are a number of satisfaaory belts available. The belt is 
f made of fabric, tvith an inner protective lining for that portion which covets the 
{ colostomy; it should have a fulcrum band with an anterior broad piece which afifords 
'■( excellent support to the anterior abdominal wall. A shallow celluloid plate can be 
^ incorporated which will fit over the colostomy and give added strength; alternatively, 
an oval piece of cardboard moulded to lie over the colostomy is quite satisfactory! 
<‘j A rubber cup should never be worn over a colostomy on account of the suction 
action which it produces. During the night the colostomy is covered by a layer of 
vaselined gauze and cotton-wool which is held in position by a bandage, or a light 
belt can be worn. 
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THE MANAGEMENT OF A COLOSTOMY 

The institution of a fistula whereby the excretions of the body, whether fecal or 
urinary, can escape freely on the surface, is an event of considerable importance in 
the life of a patient, and the advice that it is necessary may cause considerable 
apprehension. This will be allayed, however, if the situation is presented to the 
patient in a way which is calculated to allay his fears, and a more enlightened view 
will be taken concerning the presence of a colostomy. In the management of a 
colostomy the surgeon and the patient play important parts and full cooperation 
must be established, 

MANAGEMENT BY THE SUHGEON 

Some general observations. — A colostomy may be temporary, for example, when 
diversion of the faecal stream is required proximal to a partial colectomy with 
anastomosis or a vesico-colic fistula. A permanent colostomy is established in cases of 
inoperable carcinoma of the rectum, or when an abdomino-perineal excision of the 
rectum is performed. The permanent colostomy is the subject matter here. 

The question is often asked "when should a permanent colostomy be established 
in the presence of an inoperable carcinoma of the rectum?” We can turn for the 
answer to Miles, whose words were backed by his great experience: “From what I 
have seen of these cases I am convinced that, as soon as carcinoma of the rectum 
is fotmd to be inoperable, every day lost before resorting to colostomy is a day to 
the bad”. A study of the pathological factors involved in this disease leads to the 
conclusion that this is right, for thereby the patient is absolved from the risk of 
certain supervening complications of an inflammatory or obstructing nature. 

It must be realized that the operation carries a mortality risk, as these patients 
are in a poor general condition. Therefore careful preoperative preparation js 
essential, with the correction of nutritional defects, including secondary anasmia, 
protein deficiency and dehydration. The bowel is cleansed with a simple enema on 
alternate days until the day preceding the operation, and a course of sulfasuxidinc 
is given, 3 gm. orally every four hours for four days. 

The surgeon must explain to the patient exactly what the institution of a colostomy 
entails, and reassurance is given regarding its effects on his usual way of living and 
work. It is a help if examples of people with colostomies are given, for this will 
engender confidence. The patient is assured that he will be taught the details of 
colostomy management after the operation and be fitted with a good belt. 

In performing the operation it is necessary to remember certain teclinical points 
so that troublesome postoperative complications are avoided. 

I always use a left oblique muscle-splitting incision as this is directly over the pelvic 
colon, which can be delivered into the wound with ease, and prolapse of the small intestine 
appears to be less common through this incision. It is advisable to excise an ellipse of skin 
to prevent the development of subsequent stenosis. The peritoneal space in the outer side 
of the pelvic colon is closed with sutures to prevent a loop of small intestine prolapsing 
in this position and becoming strangulated. Care rnust be taken that a good spur is formed 
and a glass rod si inches long and J of an inch in diameter with smooth round ends is 
passed through the meso-colon in an avascular area, the ends being joined by 0 half-circle 
of rubber tubing. This is left in position for a period of two weeks and is replaced by a 
rubber tube for one week. The ends of this rubber tube are turned over and bound with 
thread to prevent the tube from slipping out. 

Immediate opening of the colostomy is advocated using a cautery: longitudinal and 
transverse incisions are made in the bowel so that the aperture is adequate. The skin around 
the bowel is covered with gauze impregnated with vaseline, which also affords firm support. 
A piece of oiled silk is placed over the colostomy together with a covering dressing which is 
held in position by a bandage. 

During the period of healing it is advisable to pass the index finger into each limb 
of the colostomy several times a week to prevent stenosis occurring at the level of the 
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is found in “shock”, whether following trauma, or hsemorrhage, or some acute 
acddent such as perforation of an abdominal viscus, and in the critical phases of 
acute infections such as pneumonia, typhoid fever, and typhus. The mechanism 
responsible varies in different illnesses, but failure of peripheral vascular tone and 
sometimes, as after hcemorrhage, a lowered blood volume are important. The blood 
pressure is an index of the severity of the illness and a valuable guide to prognosis, 
and usually indicates a fatal termination if it persists for long below 90 mm. Hg. 

Chronic debilitating diseases, such as pulmonary tuberculosis and carcinomatosis, 
are often associated ’aith low blood pressure. So, too, are other conditions in which 
loss of weight is prominent, such as starvation, anorexia nervosa, and chroruc 
intestinal disease with fluid loss and defective food absorption, such as sprue, 
d}-sentery, and ulcerative colitis. In the early stages of these illnesses the blood 
pressure is usually between no and too mm. Hg, but it may fall further as the 
disease progresses and hence it svill be a sign of some prognostic value. Similar blood 
pressures are found in schizophrenics. In anremia the systolic pressure may be 
lowered but seldom falls below 100 mm. Hg, although diastolic pressures may be 
greatly reduced. In this group peripheral mechanisms are probably also at fault. 

Endocrine deficiency, especially of the suprarenal cortex and the anterior pituitary', 

IS often associated with a low blood pressure. In Addison’s disease (suprarenal 
deficiency) low blood pressure may be the outstanding physical sign, and systolic 
levels of less than too mm. Hg can be found even in periods of relative remission, 
whilst in a crisis they will be lower and often an indication of circulatory failure. 
In Simmonds’ disease (anterior pituitary deficiency) and in severe myxoedema the 
blood pressure is often lowered but less so than in Addison’s disease. The changes 
are in part the result of diminished blood volume. Although low blood pressure may 
be characteristic of these diseases it should not by itself be regarded as diagnostic 
in the absence of other supporting signs. 

Heart disease is not often a cause of low blood pressure and even in severe failure 
normal levels are Ekely to be maintained, since until the terminal stages any fall in 
the cardiac output is compensated by the peripheral mechanism. A low blood 
pressure is, however, an important sign after coronary thrombosis. In the acute 
phase it is a manifestation of shock and has the appropriate prognostic significance, 
but it may remain subnormal for long periods after recovery. Acute infections of the 
heart such as in rheumatism and diphtheria, are associated with low blood pressure 
but a great reduction is only found when there is circulatory failure, when it depends 
as much upon peripheral as upon central factors. In mitral stenosis a blood pres- 
siue between no and 100 mm. Hg may be found and a similar level is some- 
times noted during a paroxysm of tachycardia. It is therefore clear that low blood 
pressure should not be attributed to cardiac causes without definite evidence of 
structural disease. 


PRIMARY LOW BLOOD PRESSURE 

Primary low blood pressure is found in the absence of any of the orgaiuc diseases 
mentioned. Its incidence among healthy people has been estimated as between 3 and 
4 per cent., and it is liable to occur in severi members of a family. It is compatible 
with perfect health and well-being, but although it has been found in those of robust 
physique it is more commonly associated with people of sUghter build, especially 
tall and thin “asthenics”. Sometimes obvious signs of constitutional inferiority are 
present; poor muscular development, spinal lordosis, diminished chest expansion 
and a poor capacity for mental or physical effort. These people may have numerous 
complaints, such as exhaustion, nervousness, headaches, dizziness, dyspepsia, and 
constipation, and it is to them that the diagnostic label of “ essential hypotension” 
has been applied. It is difficult to befieve that low blood pressure can be the cause 
of such a diversity of symptoms, few of which are characteristic of circulatory 


164 


THE PRACTITIONER 


Wasfiittg out the colostomy . — ^This is a very satisfactory method of ensuring a bowe: 
action in the morning, and for the rest of the day the patient wiU probably be frer 
from the passage of feces. The procedure is taught to the patient while he is in 
hospital and the following apparatus is provided: a douche receptacle, a length ol 
rubber tubing and a soft rubber catheter of large bore. 

^ To perform the wash-out the patient lies on his back svith an inclination towards the lefi 
side and the lubricated catheter is inserted in the proximal loop of the colostomy for a 
distance of six- inches. This must be done gently; no force is used on account of the risk oi 
perforating the bowel. When the catheter is in position several ounces of a warm solutioa 
of soap and rratcr are run in slowly; if this causes pain the stream is interrupted tem- 
porarily. Provided the flow is satisfactory and painless a quantity varying fVom half to one 
pint (284 to 568 c.cm.) of fluid is injected slowly.- The patient begins to return the fluid ai 
intervals into a bowl which is suitably placed to receive it. This procedure is carried oui 
daily in the moriung; at first the patient remains in bed but later it is advisable for him to bf 
seated before the open toilet. 

In some patients a natural action of the colostomy can be achieved, especially wher 
a daily evacuation was the rule before operation. If an aperient is required liquid 
parafSn or milk of magnesia can be used. After several weeks the colostomy may bt 
regulated satisfactorily by this method. 

A patient with a colostomy should be reviewed at intervals in order to assesi 
the condition for which the colostomy was instituted and, in addition, to examine 
the colostomy itself and evaluate its behaviour. 

RoNAtD W. Raven, o.b.e., f.r.c.s, 


tow BLOOD PRESSURE 

It is usual to consider as low a blood pressure with an arterial systolic level below 
no mm. of mercury, although some authorities prefer the figure of 100 mm. Hg. 
These standards are open to criticism since they discount to some e.xtent the normal 
range of blood pressure variability and also alterations which may be e.\-pected witli 
differences of age, sex, and race. There is, for instance, statistical evidence which 
suggests that below the age of sixteen the average systolic pressure in boys is no 
mm. Hg, and in girls 105 mm. Hg, whilst similar lowered pressures may be found 
in healthy adults in India and China. In contrast, it is well known that higher 
blood pressures are common after the age of forty-five and the formula of "age -h 
too mm. of mercury” is generally accepted as giving normal levels. Some writers 
have applied the term "relative hypotension” to those cases in which the blood 
pressure remains normal with increase in age, but since there is little evidence to 
prove that any rise in blood pressure is physiological the term is unjustifiable. In 
view of these difficulties it seems w'ise, at least in adult Europeans, to restrict the 
term "low blood pressure" to an arbitrary let^el below rro mm. Hg. Diastolic 
pressure has not been considered in this definition since it usually follows the 
systolic trend, unless it is lowered by itself as a result of some obvious abnormslit)’ 
such as aortic incompetence, or by an arteriovenous shunt. 

Theoretically a low blood pressure may be expected whenever there is a failure 
of any factor responsible for naaintenance of the normal level, the cardiac output, 
the peripheral resistance, or the blood volume; but in practice its cause is seldom 
clear-cut, since more than one factor is usually involv’ed. Detailed consideration of 
this complex problem is beyond the scope of this article, but in general it may be 
said that "hypotension" is more often the result of peripheral than of central failure. 

Clinical “ low blood pressure ” may be divided into tivo main groups, (r) primary, 
and (2) secondary. 

SECONDAXV LOW BLOOD PRESSURE 

Secondary low blood pressure is found in a number of pathological states. 

Acute circulatory failure characterized by low blood pressure with a rapid pulse 
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NOTES AND QUERIES 


aundering of Babies' Napkins 

JERY. — I should be grateful if you could 
vise me of a *‘safe” method for the launder- 
g of babies* napkins- WTiat is the effect of the 
e of soda in laundering processes on the 
oduction of napkin erythema? 

EPLY. — The technique of washing babies* 
ipkins used at this hospital is as follows : — 

The soiled napkins are placed, svithout any unnecessary 
iodling, in bins, which are emptied b*to a washim? 
lachincj^care being taken not to pack the napkins at all 
osdy. The napkins arc then subjected to half-an-hour's 
nsing in cold running water; the water is then turned off 
ad the napkins drained for ten minutes. A suitable 
mount of soap solution made from a good quality soap 
owder containing no free alkali is added, and steam u 
ed to the washing machine and the contents bofled for 
wmty minutes. The soap solution is then drained off 
ind replaced by hot water and boiling continued for fen 

0 fifteen minutes. Finally, cold water is run through for 

1 final rinse for half an hour. During all these processes 

j^J«banical agitator is kept moring. Sofrened water is 
used. The end-result is a napkin free from any insoluble 
calcium or magnesium soap or alkali. 

We have avoided using soda, but if both cold 
rinses are thoroughly carried out there should 
be no residual insoluble soap or soda left in the 
napkin, even if soda be used. On the other 
hand we found in the past that boiling with 
soda matted the fibres of the napkins and after a 
time made them harsh and liable to cause 
sore buttocks. 

D. Lane (Matron), 

W. W. Payne, m.b., b.s. (Biochemist), 
The Hospital for Sick Children^ 

Great Ormond Street. 

Vr€ai77ient of Napkht Erythema 

3 uery.- — I shall be obliged for information on 
he treatment of napkin eiy'thema (Jacquet), 
vith special reference to local appUcations- 
^LY. — The erythema of Jacquet is one type 
3f napkin erythema. The condition is often due 
Co irritation of the skin by alkali in the napkins, 
or especially to ammonia produced by bac- 
terial fermentation of the urea in the urine, 
although some authorities believe there is a 
constitutional background to the complaint. 
I find the condition will usually respond quickly 
to grey powder, i grain (16 mgm.) twice daily, 
and the application of the follow’ing paint to the 
affected area : — 


B Acrifiavine i eraln (32 mgm.) 

Tannic acid 20 grama (1.3 gm.) 

Water ^ * ounce (20.4 c.cni.) 


It is advisable to avoid strong alkalis and 
soap powders in washing the napkins, and after 
washing they may with advantage be rinsed in 
1:2000 perchloride of mercury and then 
to dry’. 

R. T. Brain, m.d., f.r.c.p. 


Duodenum Inversum 

QoEny. — I have a female patient, aged seventy, 
who came to me complaining of various dys- 
peptic symptoms. The X-ray report shows it to 
be a case of duodenum inversum. As I can find 
no mention of this in my medical boohs and 
books of reference, I would be most obliged if 
you would let me know how common or rare the 
condition is, and in what book I can find any 
reference. I take it that the only thing for it is 
treatment of sj-mptoms as they arise? 

Reply. — Reference to inverted duodenum can 
be found in "Gastro-entcrologj'”, by H. L. 
Bockus, vol. 11 , p. 49, and in Ficldman’s 
"Clinical Roentgenology of the Digestive 
Tract", p. 4J7. In the former book it is stated 
that it is encountered in 0.07 per cent, of 20,000 
gastro-enterological X-ray examinations. Field- 
man doubts whether it is as rare as the literature 
would indicate. The condition predominates in 
the male sex and is not associated with any 
characteristic signs or symptoms. It may give 
rise to abdominal pain, nausea and a sense of 
fullness after meals, or symptonas suggestive of 
duodenal ulcer. It is most unwise to assume that 
it is the cause of symptoms unless more common 
causes have been excluded. This remark applies 
especially to the case in point, unless the 
patient has had indigestion for many years. The 
condition is a congenital developmental 
abnormality. 

A. H. DoUTHaVAITE, M.D., F.R.C.P. 

Testicular Swelling and Tain 
Query. — K patient aged thirty-eight years, 
three years married with np children, has for the 
past fifteen years had periodic pains in the 
scrotum accompanied by swelling in both 
testicles and the spermatic cords. The attacks 
occur every two to four weeks but recently have 
been getting more frequent. Relief is obtained 
only by cohabitation. There is no history’ of 
coitus inlerruptus, but the married life is not 
satisfactory. The patient complains of ejacula- 
tion before penetration takes place, and the 
wife remains unsatisfied. The patient was 
bom with jaundice and there is a history of 
tuberculosis of the cervical glands and sus- 
pected tuberculosis of the kidney, also renal 
calculus for which no operation was performed. 
The family history is good. Examination of the 
patient at frequent intervals has verified the 
incidence and nature of the attacks. There is no 
evidence of recurrent epididymitis and testi- 
cular sensation is present and equal on both 
sides. The spermatic cords are thickened, but 
there is no prostatic enlargement or tenderness 
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failure, especially when it occurs as a symptomless abnormality in others who 
are either healthy or have recovered from a coronary thrombosis. It is more likely 
that both the symptoms and the lowered blood pressure are a result of the con- 
stitutional psychosomatic defect. Furthermore, a low blood pressure carries rrith 
it considerable immunity from degenerative cardiovascular disease and is a for- 
tunate anomaly with unusually good prospects of long life. The diagnosis “essential 
hypotension” should therefore be discarded, since it suggests a false analogy with 
the serious condition of essential hypertension and gives unnecessary discredit to 
a sign of favourable import. 

There remains for consideration orthostatic hypotension in which the presence of a 
low blood pressure is directly associated with the production of symptoms. In this 
condition the blood pressure, which is normal when the patient iies down, falls 
abruptly when he stands up. This may only be accompanied by negligible transient 
giddiness and vertigo, but on occasions there may be a larger fall (below 8o mm. 
Hg), wiiich may lead to syncopal and even convulsive attacks. The symptoms 
sometimes appear only after the patient has stood for a few minutes, and alwaj-s 
disappear when he lies down again. The essential disturbance is a failure of venous 
return and consequent fall in cardiac output due to pooling of blood in the lower 
limbs or in the abdomen. Vasomotor refle.ves may be at fault, or there may be a 
loss of fluid from capillaries into the tissues when in the erect position. 

Orthostatic hypotension may be latent, but susceptible people can be detected by 
means of the Flack test, in which artificial obstruction to the venous return, pro- 
duced by blowing up a column of mercury to 30 mm. Hg for half a rrunute, causes 
failure of the radial pulse and fainting. The etiology of this malady is various: 
sometimes it occurs as a constitutional abnormality, usually in association mth 
other signs of vasomotor defect, such as impaired sweating and cold extremities; 
at other times it seems to be caused by disease of the nervous system, such as 
neurosyphiiis, subacute combined degeneration of the cord, or disseminated 
sclerosis. It is fairly common, too, after resection of the splanchnic sjanpatheuc 
nerv'es for hypertension, but it can al^o be found as a transitory phenomenon in 
normal persons after prolonged periods in bed, and is probably responsible for 
some of the circulatory disorders of convalescence. Exercise and avoidance of 
the recumbent position help to correct orthostatic hypotension in the ordinary case, 
but in more persistent cases remarkable improvement can be obtained if the 
patient sleeps upright in bed with the head raised by r6 inches. Good results have 
also followed the use of sympatlieticomimetic drugs such as paredrine, and also by a 
diet rich in salt, which produces retention of fluid in the tissues which then appear 
to act as a splint for the capillary circulation. 

CONCLUSION 

The blood pressure is regarded as low when the arterial systolic pressure is below 
1 10 mm. of mercury. It is an important sign in acute disorders of the peripheral 
circulation and an incidental finding in a number of organic diseases. Low blood 
pressure is also present in a small number of healthy people, some of whom are of 
inferior physique and complain of symptoms. These are probably not attributable to 
tire low blood pressure and do not justify the diagnosis of “essential hypotension”. 
The syndrome of “orthostatic hypotension” is, however, well established and 
promising methods of treatment have been described. 

Low blood pressure is a clinical finding which may direct attention to the presence 
of organic disease, but by itself, unless orthostatic in nature, it does not deserve 
special notice either in diagnosis or treatment. 

Alastmr Hunteh, m.p., f.d.c.p. 
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'Poiming Due to Ingestion of Wax 
Crayons 

A CASE of poisoning after ingestion of wax 
crayons is recorded by E. B. Clark (Journal of 
the American Medical Association, December 6, 
t 947 . 135. 917). The victim, a healthy hoy of 
two years and four months, supposedly had a 
heart attack at his nursery school. There was 
intense cyanosis, black lips, and pulse of 140. 
Epmination of the heart and lungs revealed no 
Jthological reason for the child’s condition, 

'd poisoning with some methamoglobin- 
nducing substance was suspected. X-rays 
wealed a large amount of radio-opaque 
laterial in the stomach and intestines. Gas- 
ic lavage was carried out and large quantities 
F orange and yellow crayon obtained. Follow- 
ig lavage a dose of magnesium sulphate was 
istilled. The child’s condition was serious, and 
e Was transferred to hospital where he was 
wen an enema; more crayon, mostly orange, 

^ obtained. Treatment in an oxygen tent, 
ilood transfusion, and isotonic solution of 
odium chloride produced improvement, and 
he following day the child was almost normal, 
nquiries elicited the following facts: — On the 
lay before being taken ill the child was known 

0 have eaten most of an orange crayon; in the 
t-eiung his colour was blue but he seemed 
lotmaL He was sent to school next morning 
3ut escaped routine inspection. At 10.30 a.m. 

J teacher noticed the child eating something and 
Found he was just finishing a yellow crayon, part 
of which she scooped from his mouth. The 
cyanosis was noted and because of its intensity 
a heart attack was suspected; the eating of the 
crayon was not repotted as it was considered to 
be harmless. The blood count was of interest as 
there was an initial and continued high vvhite 
cell count and a somewhat persistent eosino- 
philia, which may have indicated some bone 
marrow irritation. A mild secondary anaemia 
developed nearly four weeks after the incident. 
As the case neatly proved fatal it constitutes a 
warning of the danger of coloured crayons 
►containing aniline dye. 

Antimony in Multiple Myeloma 

Because antimony salts are of value in three 
diseases characterized by hyperglobulinsemia 
(kala-azar, lymphogranuloma venereum and 
schistosomiasis), AI. A. Rubinstein (Blood, 
\ November 1947, 2, 555) decided to investigate 
< its action in multiple myeloma, a condition in 

1 which there is also a marked hyperglobulintemia. 
4,Tartar emetic was used originally, but proved to 

be too- toxic. The antimonial preparation now 


being used is neostibosan, which is given intra- 
venously in divided doses of 0.3 gm. to a total 
dosage of 15 gm. In patients with renal in- 
volvement a careful watch must be kept on the 
urine and blood. Details are given of seven cases 
which have been treated and, whilst on the 
evidence available it is not possible to give a 
definite opinion as to tbe value of this form of 
treatment, it is claimed that the results “indicate 
a possible influence of antimony on myeloma 
tissue”. The two main features in this small 
series of cases are that the antimonial appeared 
to give considerable relief of pain and that in 
some instances it appeared to increase the 
sensitivity of the myelomatous tissue so that a 
subsequent course of deep X-ray therapy pro- 
duced a definite regression. It is of interest to 
note that Snapper (Journal of Mount Sinai 
Hospital, 1946, 13, 1 19) has claimed to obtain 
promising results in multiple myeloma with 
another drug that is effective in the treatment 
of schistosomiasis, namely stilbamidine, and that 
the basis of this form of treatment was also 
the hyperglobulintemia common to the two 
conditions, 

Antergan in the Treatment of 
Bronchial Asthma 

The results of a study of the value of the anti- 
histamine drug “antergan” (dimethyl-amino- 
ethyl - benzyl - anilin - dihydrochloride) in the 
treatment of bronchial asthma, carried out in a 
series of cases of one to thirty-six years’ duration, 
are recorded by Th. Strengers, J. C. M. Ver- 
Echure, and A. C. M. Lips (Acta Medico Scandi- 
navica, 1947, tzg, 193). Using Code’s biological 
method the histamine level of the blood was 
first determined in all patients. In ry of 46 
cases investigated the blood histaimne level was 
over i3y/ioo c.cm. Twenty-three cases were 
selected for antergan therapy, the drug being 
given either orally, in o.i gm. tablets, 6 daily at 
equal intervals, or by intramuscular injection 
using ampoules containing 0.05 gm. antergan. 
The dosage was decreased by 2 tablets after 
four days and again at further four-day intervals. 
Food was always given at the time of antergan 
administration. Of the 23 patients treated, 8 
responded well, 6 fairly well, in s there was no 
unprovement, and in 4 initial improvement was 
foUowed by relapse. Ten of the patients had an 
mitial raised histamine level in the blood, and in 
all definite improvement was noted after 
antergan therapy. Of 12 w-ith initial normal 
blood histamine levels, 4 showed definite im- 
provement, 2 moderate, and in 6 the initial 
improvement was followed by relapse. Slight 
secondary reactions were noted in 5 of the 23 
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on rectal examination. Examination of the 
urine is negative for deposits, bacteria, albumin 
and sugar; there is a slightly acid reaction. 
Wassermann test negative. Central nervous 
system, heart, lungs and other organs normal. 

Reply. — According to the report of the 
clinical examination there is nothing to suggest 
that the periodic swelling and pain in the 
testicles are due to recurrent attacks of epi- 
didymitis, and there is no evidence of urinaiy 
infection. There is only one other cause of 
attacks of testicular swelling and pain, namely, 
congestion of the genital tract. These attacks 
are generally due to strong sexual stimulation 
unfollowed by gratification. Long engagements 
are often responsible for them and they disap- 
pear with marriage. In this case the unsatis- 
factory sexual life certainly accounts for the 
pain. Premature ejaculation is very difficult to 
treat and it is often psychogenic. In this case 
it is almost certainly psychological in origin 
and will only yield to expert psychotherapy. 
The patient should therefore be put into the 
hands of the best psychologist available. 
It has been said that the use of coitus interruptus 
as a method of birth control can give rise to this 
condition, but it is not often due to such a cause, 
Kenneth Walker, f,r.c.s. 

’Treameut oj Giant Urticaria 

Query. — I should be grateful for any informa- 
tion you can give me concerning the modem 
treatment of angioneurotic cedema (Quincke). 
For the past two months I have had a male 
patient, aged thirty-three, under my care for 
this condition. For fourteen months he has been 
having daily urticaria-like eruptions, which 
usually appear in the evening. These may last a 
matter of minutes or hours and involve any 
part of the body. At various times I have given 
him phrenazol, bellergal, nicotamide and intra- 
dermal milk injections, but without success. 

Reply. — ^Treatment directed at possible causes 
may be elective in cases in which such factors 
can be identified. When a specific food allergy 
is suspected removal of the food from the diet 
may result in recovery. When attacks occur at 
frequent inter%’als, however, the tracing of food 
allerg}' is more difficult and careful elimination 
diets are usually needed. Achlorhydria and 
hyperchlorhydria should be looked for, and if 
present treated. Focal sepsis in the teeth or 
upper respiratory tract is present in a proportion 
of cases; its removal sometimes results in cure. 
Overwork, worry and anxiety form the basis of 
some cases and indicate the obvious remedy. 


Among non-specific measures, autohasmo- 
therapy often gives good results, consisting of 
injections of 3 to 10 c.cm. of whole blood ever}' 
five to seven days. Calcium is preferred bj' 
some; it may be given as the lactate by the 
mouth but is more likely to succeed when given 
by injection, either as the chloride intravenously 
or as the gluconate intramuscularly. .Anti- 
allergic drugs such as benadryl and antistine 
often prevent attacks when given by the mouth 
in doses of so to too mgm., three or four times 
a day. Their effect is liable to last only so Iona 
as dosage is maintained, but treatment conjt 
tinued over many weeks appears to be free from 
danger. During the attacks cold compresses 
applied to the affected areas give some relief. 
(Edema of the tongue, pharynx or larynx may 
be an alarming and dangerous feature. The 
prompt injection of adrenaline (itjooo), 1 to 
I c.cm. subcutaneously, will usually bring speedy 
relief, but occasionally tracheotomy is necessary 
to save life. 

F. Ray Bettley, m.o., m.r c.p. 

Birth Control 

Query. — I shall be pleased if you will advise me 
as to the best method of birth control for a young 
intelligent couple about to be married, who do 
not desire to have a family for a year or so. 

Reply'. — The only reliable contraceptive metho^ 
is a barrier plus an adequate chemical. The 
barrier can take the form of a sheath used fay the 
man, the chemical being used by the woman, or 
both barrier and chemical being used by the 
woman. The latter, if provided under e.xpcrt 
medical supervision should give a 98 per cent 
safety margin. Various opinions exist regarding 
the use of contraceptives at the marriage onset; 
some consider it inadvisable to use anything 
others recommend the man to use a sheath an 
possibly the woman to use 0 chemiral. (Ithcrs 
again recommend the preliminary dilatation 0 
the hymen by a doctor or the patient and the 
fitting of a cap, the most commonly used 
the diaphragm. The latter method is mos 
reliable and should be possible in all cases. It 
ensures easy penetration, enables the couple to...^ 
achieve adequate emotional release before ein- 
barking on a pregnancy, and enables tht 
physician to give the couple, or at any rate the 
woman, considerable premarital help concern- 
ing the psychological and techm'cal aspects of 
marriage. Diaphragm caps are most genetoM.'' 
used, are easier to manage, and two excellent 
chemicals are Volpar paste and G.P. ointment. 

Edward F. Griffith, m.r.c.s., l.e-E-''- 
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Poisoning Due to Ingestion oj Wax 
Crayons 

A CASE of poisoning after ingestion of wax 
crayons is recorded by E. B. Clark (Journal of 
tin American Medical Association, December 6, 
•947. 135. 9t7). The victim, a healthy boy of 
*•'0 years and four months, supposedly had a 
heart attack at his nursery school. There was 
mtense cyanosis, black lips, and pulse of 140. 
^antination of the heart and lungs revealed no 
pathological reason for the child’s condition, 
snd poisoning with some methtemoglobin- 
producing substance was suspected. X-rays 
retealed a large amount of radio-opaque 
material in the stomach and intestines. Gas- 
tac lavage was carried out and large quantities 
of orange and yellow crayon obtained. Follow- 
a dose of magnesium sulphate was 
instilled. The child’s condition was serious, and 
e was transferred to hospital where he was 
given m enema; more crayon, mostly orange, 
Vlas obtained. Treatment in an oxygen tent, 
ood transfusion, and isotonic solution of 
so 1^ chloride produced improvement, and 
me toljowmg day the child was almost normal, 
nqmnes elicited the following facts; — On the 
oay before being taken Ul the child was known 
0 have eaten most of an orange crayon; in the 
-f-ewng his colour was blue but he seemed 
nomal. He was sent to school ne.xt morning 
out escaped routine inspection. At 10.30 a.m. 
a teacher noticed the child eating something and 
toundhewas just finishing a yeUow crayon, part 
Which she scooped from his mouth. The 
Q'Mosis was noted and because of its intensity 
heart attack was suspected; the eating of the 
myon was not reported as it was considered to 
he harmless. The blood count was of interest as 
there was an imtial and continued high white 
“ somewhat persistent eosino- 
phiha, w^ch may have indicated some bone 
marrow imtation. A mild secondary anemia 
^veloped nearly four weeks after the incident. 
As the case n^rly proved fatal it constitutes a 
warning of Ae danger of coloured crayons 
►containing aniline dj'e. 


Antimony in Multiple Myeloma 

Because antimony salts are of value in three 
leases characterized by hyperglobuUnasmia 
Itala-azar, lymphogranuloma venereum and 
^stosomiasis), M. A. Rubinstein (Blood, 
November 1947, 2, 555) decided to investigate 
tu multiple myeloma, a condition in 
which there is also a marked hyperglobulinremia. 
'»T“rtar emetic was used originally, but proved to 
; be too" toxic. The antimonial preparation now 


being used is neostibosan, which is given intra- 
venously in divided doses of 0.3 gm. to a total 
dosage of 15 gm. In patients with renal in- 
volvement a careful watch must be kept on the 
urine and blood. Details are given of seven cases 
which have been treated and, whilst on the 
evidence available it is not possible to give a 
definite opinion as to the value of this form of 
treatment, it is claimed that the results “indicate 
a possible influence of antimony on myeloma 
tissue”. The two main features in this small 
series of cases are that the antimonial appeared 
to give considerable relief of pain and that in 
some instances it appeared to increase the 
sensitivity of the myelomatous tissue so that a 
subsequent course of deep X-ray therapy pro- 
duced a definite regression. It is of interest to 
note that Snapper (Journal of Mount Sinai 
Hospital, 1946, 13, 1 1 9) has claimed to obtain 
promising results in multiple myeloma with 
another drug that is effective in the treatment 
of schistosomiasis, namely stilbamidine, and that 
the basis of this form of treatment was also 
the hyperglobulinamia common to the two 
conditions. 

Antergan in the Treatment of 
Bronchial Asthma 

The results of a study of the value of the anti- 
histamine drug “antergan” (dimethyl-amino- 
ethyl - benzyl - anilin - dihydrochloride) in the 
treatment of bronchial asthma, carried out in a 
series of cases of one to thirty-six years’ duration, 
are recorded by Th. Strengers, J. C. M. Ver- 
schure, and A. C. M. Lips (Acta Medico Scandi- 
namca, 1947,129, 193). Using Code’s biological 
method the histamine level of the blood was 
first determined in all patients. In 17 of 46 
cases investigated the blood histamine level was 
over 137/100 c.cm. Twenty-three cases were 
selected for antergan therapy, the drug being 
given either orally, in o.i gm. tablets, 6 daily at 
equal intervals, or by intramuscular injection 
usmg ampoules containing 0.03 gm. antergan. 
The dosage was decreased by 2 tablets after 
four days and again at further four-day intervals, 
^od was always given at the time of antergan 
administration. Of the 23 patients treated, 8 
^ponded well, 6 fairly well, in 3 there was no 
mprovernent, and in 4 initial improvement was 
o owed by relapse. Ten of the patients had an 
imti^ imsed histamine level in the blood, and in 
a definite improvement was noted after 
Of 12 with initial normal 
00 histamine levels, 4 showed definite im- 
proiement, 2 moderate, and in 6 the initial 
improvement was followed by relapse. Slight 
secondary reactions were noted in 5 of the 23 
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on rectal examination. Examination of the 
urine is negative for deposits, bacteria, albumin 
and sugar; there is a slightly acid reaction. 
Wassermann test negative. Central nervous 
system, heart, lungs and other organs normal. 

Reply. — ^According to the report of the 
clinical examination there is nothing to suggest 
tliat the periodic swelling and pain in the 
testicles are due to recurrent attacks of epi- 
didymitis, and there is no evidence of urinary 
infection. There is only one other cause of 
attacks of testicular swelling and pain, namely, 
congestion of the genital tract. These attacks 
are generally due to strong sexual stimulation 
unfollowed by gratification. Long engagements 
are often responsible for them and they disap- 
pear with marriage. In this case the unsatis- 
factory sexual life certainly accounts for the 
pain. Premature ejaculation is very difficult to 
treat and it is often psychogenic. In this case 
it is almost certainly psychological in origin 
and will only yield to e.vpert psychotherapy. 
The patient should therefore be put into the 
hands of the best psychologist available. 
It has been said that the use of coitus interruptus 
as a method of birth control can give rise to this 
condition, but it is not often due to such a cause. 

Kenotth Walker, f.r.c.s. 

Treatment of Giant Urticaria 

Query. — I should be grateful for any informa- 
tion you can give me concerning the modem 
treatment of angioneurotic oedema (Quincke). 
For the past t\vo months I have had a male 
patient, aged thirty-three, under my care for 
this condition. For fourteen months he has been 
having daily urticaria-like eruptions, which 
usually appear in the evening. These may last a 
matter of minutes or hours and involve any 
part of the body. At various times I have giv'en 
him phrenazol, bellergal, nicotamide and intra- 
dermal milk injections, but without success. 

Reply. — ^Treatment directed at possible causes 
may be effective in cases in which such factors 
can be identified. When a specific food allergy 
is suspected removal of the food from the diet 
may result in recovery. When attacks occur at 
frequent intervals, however, the tracing of food 
allerg>' is more difficult and careful elimination 
diets are usually needed. Achlorhydria and 
hyperchlorhydria should be looked for, and if 
present treated. Focal sepsis in the teeth or 
upper respiratory tract is present in a proportion 
of cases; its removal sometimes results in cure. 
Ovenvo'rk, worry and anxiety form the basis of 
some cases and indicate the obvious remedy. 


Among non-specific measures, autoh-emo- 
therapy often gives good results, consisting of 
injections of 3 to lo c.cm. of whole blood every 
five to seven days. Calcium is preferred by 
some; it may be given as the lactate by the 
mouth but is more likely to succeed when given 
by injection, either as the chloride intravenously 
or as the gluconate intramuscularly, .^ti- 
allergic drugs such as benadryl and antistine 
often prevent attacks when given by the mouth 
in doses of 50 to 100 mgm., three or four times 
a day. Their effect is liable to last only so Iona 
as dosage is maintained, but treatment eon^ 
tinued over many weeks appears to be free from 
danger. During the attacks cold compresses 
applied to the affected areas give some relief. 
CEdema of the tongue, pharynx or larynx may 
be an alarming and dangerous feature. The 
prompt injection of adrenaline (1:1000), i to 
1 c.cm. subcutaneously, will usually bring speedy 
relief, but occasionally tracheotomy is necessary 
to save life. 

F. Ray Bettley, m.d., m.R c.t. 


Birth Control 

Query. — I shall be pleased if you will advise me 
as to the best method of birth control for a young 
intelligent couple about to be married, who do 
not desire to have a family for a year or so, 

Reply.— The only reliable contraceptiw metho^ 
is a barrier plus an adequate chemical. To 
barrier can take the form of a sheath used by t e 
man, the chemical being used by the woman, or 
both barrier and chemical being used by t e 
woman. The latter, if provided under expe 
medical supendsion should give a 98 per cen ■ 
safety margin. Various opinions exist regar mg 
the use of contraceptives at the marriage onse , 
some consider it inadsdsable to use anything 
others recommend the man to use 
possibly the woman to use a chemiral. Ot e 
again recommend the preliminary dilatation 0 
the hymen by a doctor or the patient and 0 
fitting of a cap, the most commonly used being 
the diaphragm. The latter method is mos 
reliable and should be possible in all cases, t 
ensures easy penetration, enables the couple to.^^ 
achieve adequate emotional release before em- 
barking on a pregnancy, and enables the 
physician to give the couple, or at any rate the 
woman, considerable premarital help concern- 
ing the psychological and technical aspects of 
marriage. Diaphragm caps are most generally 
used, are easier to manage, and two excellent 
chemicals are Volpar paste and G.P. ointment- 
^ Edward F, Griffith, m.r.c.s., l.R.c-’’- 
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Stephens el al. {AnmU of Internal Medicine, 
September 1947, 27, 420) investigated the action 
of folic acid in twenty patients Vi-itVi rheumatoid 
arthritis. Ten patients received s mgm. of folic 
arid by mouth four times daily; the remainder 
received the same dose of folic acid plus ferrous 
salts fay mouth. Seven patients failed to respond 
to this dosage, but when the daily intake of folic 
add ^vas increased to too mgm. daily there was a 
satisfactory response, so that in the end there 
was a response in every patient. This response 
‘‘oasisfed of “an increase in the mean cor- 
juscular volume, the hematocrit, the hsemo- 
Jobin, the colour index, and the morphologi' of 
he eiythrocytes without comparable rise in^ 
he total erythrocyte or leucocyte counts”, 
Although the administration of iron had no 
Pparent effect in these patients, it is pointed 
'ut that in some patients with rheumatoid 
rthritis there is undoubtedly a deficiency of 
ton and that in such patients iron will be re- 
luitjclrin addition to folic acid. It is stressed 
hat the administration of folic acid had no 
parent effect upon the rheumatoid arthritis, 
the dose of folic acid required to produce an 
tffect upon the blood picture varied con- 
siderably in different patients. 


"tetraethyl Ammonium Bromide in 
Hypertension and Hypertensive 
Heart Failure 

The results of an investigation undertaken 
to determine the value of administration of 
tetraethyl ammonium bromide (T.E.A.B.) as a 
preoperative test in the selection of hypertensive 
patients for sympathectomy are recorded by 
G. W. Hayward (Lancet, January' 3, 1948, i, 18). 
The drug was given intravenously in a to per 
cent, solution, in doses of 0.3 to 0.5 gm. (4 to 
6 mgm. per kg. body weight), the injection 
being given slowly and the patient kept in the 
recumbent position for 30 to 40 nunutes after 
injection. The average blood pressure after 
T.E.A.B. administration was 58 mm. Hg 
systolic and 28 mm. Hg diastolic; with sodium 
amytal, the results of the administration of 
' which were compared with those obtained with 
T.E.A.B., the fail in systolic pressure was 
74 mm. Hg and diastolic 35 mm. Hg. No toxic 
effects of T.E.A.B. were noted: the blood 
pressure remained low for $ to 30 minutes 
after intravenous injection, and for 2 to 8 hours 
after intramuscular injection. A comparison of 
the preoperative blood pressures after injection 
of T.E.A.B. and after administration of sodium 
amytai, with those registered two weeks after 
s transthoracic splanchnic neurectomy in ten 
patients, showed that the T.E.A.B. preoperative 


test blood pressures agreed within 10 mm, Hg 
with the postoperative levels in seven cases out 
of ten, compared with nine cases out of ten 
with sodium amytal. The administration of 
T.E.A.B. to patients with hypertensive heart 
failure resulted in temporary relief of orthopnma 
and dyspncca. It is stated that the drug may be 
useful in the emergency treatment of acute left 
ventricular failure, but owing to the fall in 
urinary output which follows the lowering of 
blood pressure its use is inadvisable in the 
treatment of patients with chronic congestive 
failure. 


Chapped Hands and Lips 

Two preparations for use in the treatment of 
chapped hands and lips are given by J. G. 
Downing (Nctu England Journal of Medicine, 
November 20, 1947, 237 . 7 SS)- For the hands;— 
R 

Tincture of benzoin IS c^cm. 

Oycena lo c.cm. 

Rose water (as needed) to malte a solution 

of 250 c.cm. 

For chapped and fissured lips: — 

Sodium borate 0 gm. 

Tincture of m>*rrh 20 c.cm. 

Water (as needed) to make a solution of. . 250 c.cm. 

When the skin becomes crusted, bathing with 
equal parts of a 2 per cent, solution of boracic 
acid and a to per cent, solution of aluminium 
acetate is advocated until the crusts soften and 
become detached (they should never be re- 
moved forcibly), when a zinc oxide paste, or one 
containing glycerin, should be applied. 


Dirty Dish Washing 

An interesting sidelight on the efiicacy of 
methods of dish washing is revealed by a surv'ey 
of dish washing procedures in 1,005 restaurants 
in New York City reported on by H. J, Kleinfeid 
and L. Buchbinder in the American Journal of 
Public Health (April 1947, 37, 379) and sum- 
Biatired in The laboratory Digest (July 1947, II, 
12). About 88 per cent, of the establishments 
used hand methods entirely or in part, and only 
I 7 .S per cent, used machine methods either 
entirely or in part. “The quality of washing as 
measured by the swab-rinse test was found in 
general to be very poor”. Thus, in the case of 
hand-washed glasses and cups only 176 out of 
1,67s samples (10.5 per cent.) passed the test; 
the comparable figures for machine-washed ones 
were 509 out of 1,421 samples (33.8 per cent.). 
In the case of spoons and forks, 509 out of 1,421 
hand-washed samples (35.8 per cent.) came up 
to standard, whilst for machine-washed ones the 
comparable figures were 89 out of 251 samples 
(35-4 per cent,). 
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cases — gastric pain, nausea,' fatigue, headache 
and vertigo — but in no instance were the 
symptoms severe enough to interfere with 
continuation of the treatment. The use of 
antergan in the treatment of asthma with raised 
blood histamine levels is stressed by the 
authors. 


Lymphocytes and Immunity 

According to O. A. Trowell (Nature, December 
13, 1947, 160, 845) recent- American work 
suggests that an important function of the 
Ij-mphocytes is the synthesis, and subsequent 
liberation into the blood, of the normal f- 
globulin of the plasma and the various anti- 
bodies which appear in the blood in immunity 
reactions. About 200 million l>'mphocytes per 
hour enter the blood stream. They are removed 
by a process of "dissolution” in the germinal 
centres of the lymph nodes. In this process of 
dissolution, Y-globulin is liberated and carried 
away in the lymph stream to the blood. The 
antibodies of the blood are known to be specific 
modifications of normal plasma y-globulin, and 
it is thought that in an immunity reaction the 
lymphocytes manufacture the specific antibody 
in place of the normal y-globulin. It has also 
,been shotvn that the adrenal cortical hormone 
stimulates the dissolution of lj*mphocytes in the 
germinal centres and so increases the liberation 
of Y'globulin and antibodies in the blood. 
Experiments have shown that if an animal is 
immunized to an antigen and then some months 
later, when all the antibody has disappeared 
from tire blood, it is injected tvith adrenal 
cortical hormone, the antibody reappears in the 
blood. A further observation is that the total 
amount of lymphoid tissue in the body is 
determined and controlled by the adrenal 
cortex. 


JoII's Lincttis for Bronchial Cough 

A MODIFIED prescription of Joll's linctus, which 
he used with success for the removal of tenacious 
sputum in postoperative cases, is advocated for 
the treatment of chest cases with diick bronchial 
secretion by W. H. Myers (Pharmaceutical 
Jountal, December 6, 1947, I59i 4t3): — 


Morphine sulphate i raain (3? x 

Atropine sulphate 1/100 puin (0.65 rngm.) 

.^pomoiphine hydrocUonde 1/1 j gram (SA msto.) 
Dilute hydrochloric add . . 40 rmnnna (2.4 c,cm.r 

Solution of Bordeaux B . . S nuninis (0.3 c.cm.) 
Syrup of tolu 

..r.'?!...T 1 fluid ounce (2S_,c.an.) 

Dose* I teaspooriKil four times daily. _ 

The st-rup of tolu is substituted for s>-rup ot 
lemon, which is difficult to obtain at the 
present time, the hydrochloric acid to retard the 
action of oxt-gen and light on the apomorphine. 
aXoIution of Bordcaax as a permanent colour- 


ing substance. It is stated that the mixture is ia 
every way as cfficadous as the original: the pair 
of the hard cough is relieved by the apotaot 
phine which also acts as an expectorant, and thi 
spasm of the bronchioles is relaxed by thi 
atrophine. The mixture is made palatable 85 th 
addition of syrup of tolu and chloroform watei 
and pleasing to the eye by addition of th 
colouring matter. 


Ingestion of Amphetamine Sulphai 
[Benzedrine) from Inhalers 

The growing practice of ingestion of the volati 
base of benzedrine inhalers as a stimulant i 
stressed by R. R. hlonroe and H. J. ^ 
(Journal of the American Medical Aaoaatie 
December 6, 1947. 135- 909 ), who record tl 
results of an investigation earned out m 
United States military prison, where it w 
found that the ingestion of the volatile base ^ 
amphetamine inhalers had led to senotK ■ 
cipUnarv, medical and psychiatnc problffi 
25 per cent, of the inmates of ffie prison ve 
found to have used the inh3lers_ in this mann< 
and 14 per cent, admitted having so taken 
base in civilian life. Acute abdominal syro 
toms, hallucinations, psychotic symptoms 
personality changes were recorded, ana t 
fact that withdrawal of the drug 
weakness, depression, 
bance and tremor was evidence of addictiom 
stated that this misuse of inhalere is not 5 
means limited to inmates of miht^- pD- ■ 
although the practice ivas \ , 

military personnel on active service, ^ 
because of the "pep” resulting from mgi^n 

of the drug. The report concerns benzean 

inhalers N.N.R. which are issued m a pl- 
ease bearing the warning "for mhalalion . 
unfit for internal use— dangerous if swallowe 
The xvaming apparently does not_ act 
deterrent. Inside the plastic case is a pa. 
folded into 8 sections, each of which conta 
approximately 31 mgm. of the aimne base, 
total contents of the case representing 250 
of synthetic racemic amphetamine base v ^ 
phenylisopropylaminc), 12.5 mgm. menthol a 
aromatics. It is pointed out that 3 number 
other similar inhalers are appearing on 
market, and the adrisability of ffie developm 
of an inhaler containing a volatile local va 
constrictor which would be inactivated or ! 
absorbed in the gastro-intestinal tract 
»*snT^Vl n r od . 


Folic Acid in the Anemia of 
Rheumatoid Arthritis 

3£CAi;SE of the poor response of the anremia 
rheumatoid artliriris to iron or liver, C.^A- 
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Stephens et at. {Annals of Internal Medicine, 
September 1947, 27, 420) investigated the action 
of folic acid in nventy patients rvith rheumatoid 
arthritis. Ten patients received $ mgm. of folic 
acid by mouth four times daily; the remainder 
received the same dose of folic acid plus ferrous 
salts by mouth. Seven patients failed to respond 
to this dosage, but when the daily intake of folic 
acid was increased to 100 mgm. dally there was a 
satisfactory response, so that in the end there 
was a response in every patient. This response 


consisted of “an increase in the mean cor- 
^l|juscular volume, the hematocrit, the hemo- 
globin, the colour index, and the morphology of 
the erythrocytes tvithout comparable rise in^ 
the total erythrocyte or leucocjte counts”. 
Although the administration of iron had no 
apparent effect in these patients, it is pointed 
out that in some patients with rheumatoid 
arthritis there is undoubtedly a deficiency of 
iron and that in such patients iron will be re- 
quitj^dTn addition to folic acid. It is stressed 
that the administration of folic acid had no 
apparent effect upon the rheumatoid arthritis. 
The dose of folic acid required to produce an 
effect upon the blood picture varied con- 
siderably in different patients. 


Tetraethyl Ammonium Bromide in 
Hypertension and Hypertensive 
Heart Failure 

The results of an investigation undertaken 
to determine the value of administration of 
tetraethyl ammonium bromide (T.E.A.B.) as a 
preoperative test in the selection of hj-pertensive 
patients for sympathectomy are recorded by 
G. W. Haj-ward {Lancet, January- 3, 1948, i, 18). 
The drug nas given intravenously in a 10 per 
cent, solution, in doses of 0.3 to 0.5 gm. (4 to 
6 mgm. per kg. body weight), the injection 
being given slowly and the patient kept in the 
recumbent position for 30 to 40 minutes after 
injection. The average blood pressure after 
T.E.A.B. admim'stration was 58 rrun. Hg 
systolic and 28 mm. Hg diastolic; with sodium 
amjtal, the results of the administration of 
which were compared with those obtained nith 
T.E.A.B., the fall in systolic pressure was 
74 mm. Hg and diastolic 35 mm. Hg. No toxic 
effects of T.E.A.B. were noted: the blood 
pressure remained low for 5 to 30 minutes 
after intravenous injection, and for 2 to 8 hours 
after intramuscular injection. A comparison of 
the preoperative blood pressures after injection 
of T.E.A.B. and after adrm'nistration of sodium 
amj-tal, with those registered two weeks after 
* '^nsthoracic splanchnic neurectomy in ten 
patients, showed that the T.E.A.B. preoperative 


test blood pressures agreed within 10 mm. Hg 
with the postoperative levels in seven cases out 
of ten, compared with nine cases out of ten 
with sodium amytal. The administration of 
T.E.A.B. to patients with hypertensive heart 
failure resulted in temporary relief of orthopneea 
and dyspnoea. It is stated that the drug may be 
useful in the emergency treatment of acute left 
ventricular failure, but owing to the fall in 
urinary output which follows the lowering of 
blood pressure its use is inadvisable in the 
treatment of patients with chronic congestive 
^^lure. 

Chapped Hands and Lips 

Two preparations for use in the treatment of 
chapped hands and lips are given by J. G. 
Downing (Neiu England Journal of Medicine, 
November 20, 1947, 237, 755). For the hands: — 


R 

Tincture of benzoin X 5 c.cm. 

Glycerin lo c.cnt. 

Rose water (as needed) to make a solution 

of 250 c.cm. 

For chapped and fissured lips: — 

R 

Sodium borate 6 gtn. 

Tincnire of m> rrh so c.cni. 

Water (as needed) to make a solution of. . 250 c.cm. 


When the skin becomes crusted, bathing %\*ith 
equal parts of a 2 per cent, solution of boracic 
acid and a 10 per cent, solution of aluminium 
acetate is advocated until the crusts soften and 
become detached (they should never be re- 
moved forcibly), when a zinc oxide paste, or one 
containing glycerin, should be applied. 


Dirty Dish JV ashing 

An interesting sidelight on the efficacy of 
methods of dish washing is revealed by a suiwey 
of dish washing procedures in i,oos restaurants 
in New York City reported on by H. J. Kleinfeld 
and L. Buchbinder in the American Journal of 
Public Health (April 1947, 37, 379) and sum- 
marized in The Laboratory Digest (July 1947, II, 
12). About 88 per cent, of the establishments 
used hand methods entirely or in part, and only 
17.S per cent, used machine methods cither 
entirely or in part. “The quality of wtishing as 
measured by the swab-rinse test w'as found in 
general to be very- poor”. Thus, in the case of 
hand-washed glasses and cups only 176 out of 
1,67s samples (ro.5 per cent.) passed the test; 
the comparable figures for machine-washed ones 
were 509 out of i,42t samples (35.8 per cent.). 
In the case of spoons and forks, 509 out of 1,421 
hand-washed samples (35.8 per cent.) came up 
to standard, whilst for machine-washed ones the 
comparable figures were 89 out of 231 samples 
(35-4 pet cent.). 
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Good Health with Diabetes. By Ian 
Murray, m.d., f.r.f.p.s.g., f.r.c.p.eo., 
and Margaret B. Muir, s.r.n. Edin- 
burgh: E. & S. Livingstone Ltd., 1947. 
Pp. 40. Price 2s. 

This admirable little book is to be thoroughly 
recommended for the use of patients with 
diabetes mellitus. In it they will find a brief 
practical description of how to cope with their 
diets and the administration of insulin. It also 
summarizes the salient features of hypo- 
glycremia and outlines the measures to be taken 
in dealing with this complication as well as 
"emergencies” such as febrile illnesses, sore 
feet and diabetic coma. Practitioners trill find it 
most valuable in supervising their diabetic 
patients, whilst the patients themselves will 
find in it the answer to most of those questions 
which vex the diabetic until he becomes used 
to his new mode of life. In subsequent editions 
more emphasis should be laid upon the necessity 
for ensuring that the needle and syringe do not 
contain any spirit before inserting the needle 
into the vial of insulin. 

The Parathyroid Glands and Skeleton in 
Renal Disease. By J. R. Gilmour. 
London; Oxford University Press, 1947. 
Pp. xiii and 157. Figures 26. Price i8r. 
Although the association of renal disease with 
changes in the parathyroids and the bony 
skeleton has long been recognized, this would 
appear to be the first monograph on the subject. 
The author is mainly concerned trith the 
histological aspect, and the chemical side of the 
condition is only briefly dealt with, although it is 
concluded that the hypocaIca:mia resulting from 
phosphate retention is the immediate stimulus 
to the parathyroid hyperplasia, which might 
therefore be regarded as compensatory. The 
osteitis fibrosa resulting in the adult is described, 
and a full account is given of the bony changes 
in eight cases of renal rickets, some active and 
some healed. Both osseous and parathyroid 
changes are admirably illustrated. The book is 
essentially intended for the specialist, and not 
for the practitioner. It obviously represents the 
fruit of much meticulously careful work, and 
maintains the high standard of the Institute 
from which it originates. 

The Occasion Fleeting. By Hugh Barber, 
F.R.C.P. London; H. K. Lewis & Co. 
Ltd., 1947 - Pp- ^ 99 - P”ce 15^. 

This delightful volume of essays by a dis- 
tinguished son of Guy’s wll appeal to many 


generations of readers. To the author’s con- 
temporaries it will recall memories of thosi 
spacious Edwardian days when a man ivas whal 
he proved to be, and not what a dominatinf 
State decreed he should be. To the post-igiS 
generation it will conjure up visions of a mellovi 
and gracious era which would have been bain 
to the restless soul of the betiveen-ivar period- 
To the generation of to-day it will come as a 
revelation of the leisurely age in which theii 
grandparents were privileged to live. Above al 
it can be recommended as a bedside book for 
the young practitioner who wishes to serve his 
patients well. For here he will find how to deal 
with “patients” as opposed to “cases”. Here he 
will find the chapters headed “clinical acumen”, 
“the spirit of the fomily doctor”, “the relatives 
and friends”. And if he is wise he will ponder 
carefully the words of this wise physician, 
for in them, and not in the abstruse technology 
of the laboratory, lies the secret of success for 
both practitioner and patient. 


Progress in Gynecology. Edited J. V. 
Meigs, m.d., and S. H. Sturgis, m.d- 

London: William Heinemann (Medical 
Books) Ltd., 1947. Pp. xiii and 552. 
Figures 67. Price 351. 

The contributors to this volume range from' 
Aldridge to Venning, Watson, and Williams; 
the eminent in gynascology- and allied subjects 
over the North American continent. Their aim 
has been to give an account of recent work and 
each contributor has written on the subjects of 
his own interest. The aim has been acbieved. 
Most aspects of gynmcology have been covered 
from embry-ology-, physiology and anatomy, to 
the main clinical advances. Thus is rendered 
available to the general medical reader in one 
book the main work of recent years, and the 
specialist is provided with the “high lights 
from which further e.\'ploration may easily he 
made. The book is well produced and worthy of 
purchase. Like much American literature nearly 
all references are to American work. This speaks . 
well of the vitality of American gynmcolog}', but 
a better balance might be presen-ed if British 
and Continental references were included more 
freely when merited. 


Pharmakologie. By K. O. Moller, Basle: 
Benno Schwabe & Co., 1947. Pp. 744- 
Figures 54. Price. Sw. frs. 48. 

This is a translation into German by Dr. O- 
Wnlker of the rerised edition of a book first 
published in Danish in 1941. The emphasis 
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throughout is on drugs in common use and the 
section on chemotherapeutic agents is a model 
k of effective condensation. The revision is fully 
up to date and short accounts of tyrothricin, 
streptomycin, propamidine, phenoxetol and 
paludrine are included in this section. Indeed 
almost all the drugs of proved value recently 
introduced into medicine receive mention; folic 
acid and the antihistamine group of substances 
■which are not discussed in the book have not 
yet a fully defined place in treatment. An 
admirably critical outlook is preserved through- 
Jjjpt. The clinician will find refreshment on 
almost everj’ page. The pharmacologist will be 
especially interested in the attention given to 
work carried out during the war period in the 
Scandinavian countries and in particular in 
Denmark itself. The large number of references 
to papers published in many countries helps to 
correct the impression sometimes created in 
recent textbooks that little -work of merit has 
been carried out except in the United States of 
America. The index is adequate. Altogether this 
book can be higWy recommended. 

Malaria: With Special Reference to the 
African Forms. By W. K. Blackie, m.d., 
Ph.d,, F.R.C.P.ED., D.T.M. &H. Cape Town; 
The African Bookman; Post-Graduate 
Press, 1947. Pp, loi. 
fau, vmtten, •well arranged and easy to read, 
ids little book has much to recommend it. In a 
ook of this size a shorter general account of the 
norbid anatomy would have been adequate, 
["he author takes the view that one of the 
iiimary factors in the production of the clinical 
lattem is the anatormcal site of massive internal 
porulation. This is not in keeping ■with the 
nodem view, which is that selective concentra- 
ion of parasites in organs does not necessarily 
alay an important part in the production of 
clinical symptoms; it is not a significant feature. 
For instance, in cerebral malaria. The clinical 
portion of the book is ■ivell done. The section on 
drug treatment is clear and practical. It is diffi- 
cult, however, to interpret the author’s views 
concenting intravenous injection of mepacrine 
and the combination of this form of therapy with 
intramuscular injection. The re^viewer, in 
common with most others who have worked 
extensively with mepacrine, takes the view that 
intravenous injection of mepacrine should be 
avoided on account of its toxic effects. 

NEW EDITIONS 

Short Textbook of Surgery, by C. F. W. lUing- 
■worth, C.B.E., M.D., CH.M., F.R.C.S.ED., in its 
►fourth edition (J. & A. Churchdl Ltd., 30J.) 


contains a wealth of new material. The advent 
of pem'cillin, the anticoagulants, protein hydro- 
lysates and thiouracil has revolutionized many 
branches of surgery. The inclusion of these and 
other advances, and new sections on arterial 
injuries, dysphagia, reticulosarcoma, and re- 
habilitation, makes the new edition of this well- 
known textbook a valuable addition to the 
surgeon’s library. 

The use of protein hj-drolysates in malnutrition, 
folic acid in macrocytic anasmias and sprue, 
benadiyl and pyribenzamine in allergic dis- 
orders, thiouracil in hyperthyroidism, and 
penicillin in sj'phills and infections are among 
the therapeutic measures included in Internal 
Medicine in General Practice, by Robert Pratt 
McCombs, M.D., B.S., F.A.C.P., in its second 
edition (W. B. Saunders Co., Ltd., 42s.). A 
new chapter on psychiatric disorders has been 
added, and in the chapter on vascular dis- 
turbances a section is devoted to anticoagulant 
therapy. 

The fourth edition of The Treatment of Rheu- 
matism in General Practice, by \V. S. C. Cope- 
man, O.B.E., F.R.c.p. (Edward Arnold & 

Co., I2S. 6d.), presents the methods of treat- 
ment of rheumatism in its many aspects and 
concludes with a chapter on prognosis and end- 
results. A useful addition to the practitioner’s 
library. 

In the preparation of the fourth edition of 
Gifford's Textbook of Ophthalmology, by Francis 
H. Adler, m.d. (W. B. Saunders Company, 301.) 
the original purpose of the book has been 
adhered to, i.e., to provide medical students and 
practitioners -with a guide to the diagnosis and 
treatment of those ophthalmic conditions met 
with in daily medical practice. The new 
edition is ■well produced and illustrated. 

Illustrations of Regional Anatomy, by E. B. 
Jamieson, m.d., in its seventh edition (E. & S. 
Livdngstone Ltd., in one volume yyr., or in 
separate sections). Some alterations to the 
illustrations and additions to the pointer legends 
bring this well-kno^wn aid to the study of 
anatomy to a high level of perfection. 

Year Book of Pediatrics, r947, edited by Isaac A. 
Abt, M.D. (Year Book Publishers, Chicago; 
H. K. Lewis Sc Co., 21s.), contains among 
the many new additions sections on the use of 
benadtyl and the antihistamine drugs in allerg>'', 
the development and use of BAL in the treat- 
ment of arsenical dermatitis, and the X-ray 
evidence of changes in the lungs of B.C.G. 
vaccinated children. 
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NOTES AND PREPARATIONS 


NEW PREPARATION 
Pentamidine Isethionate — M & B (4:4' di- 
amidinodiphenoxypentane di- 09 -hydroxycthane- 
sulphonate), an aromatic diamidine compound, 
is claimed to be effective in the treatment of 
kala-azar, trj'panosomiasis and leishmaniasis. In 
order to obviate the systemic reactions which 
commonly result from the administration of the 
aromatic diamidines, pentamidine isethionate 
should be given by intramuscular route. It is 
supplied in powdered form, in bo.xes of to and 
SO ampoules of 200 mgm. and also in multidose 
containers of 2 gm., by May & Baker Ltd., 
Dagenham, Essex, from whom literature can be 
obtained. 

THE RO\VLEY BRISTOW ORTHOPjEDIC 
HOSPITAL 

This is the new name which the Committee of 
the Waifs and Strays, now called the Church of 
England Children’s Society, has decided to 
adopt for the formerly known St. Nicholas’ and 
St. Martin’s Hospital for Crippled Children. 
The renaming of the Hospital is a tribute to the 
late Mr, Rowley Bristow in appreciation of 
his long and brilliant services to the Hospital. 

DIRECTORY OF CONVALESCENT 
HOMES 

The “Directory of Convalescent Homes’’, 
issued by the Convalescent Homes Committee 
of King Edward’s Hospital Fund, gives in- 
formation concerning Convalescent Homes 
within the four London regions and those 
Homes outside the regions which take patients 
from London. Homes for all types of patients 
are included, and a special index has been com- 
piled to facilitate easy reference. This directory, 
which is well produced, and bound in loose-leaf 
form so that further additions may be made, will 
be much appreciated by practitioners. It is 
obtainable from George Barber & Son Ltd., 
Fumival Street, London, E.C.4, at an initial 
fee of ss., which entitles subscribers to all 
additional pages and amendments until January 
I, 1950- 

A CAR WASHER 

The “ Torant ’’ car washer is fitted with a 
specially constructed handle which, when 
attached to a * in. of J in. hosepipe allows the 
water to flow to the mop-like head and spray 
from the fabric. A “jet-cap ’’ is supplied as a 
substitute for the mop when cleaning the under- 
carriage and wings. Among the advantages 
claimed for the “ Torant” washer are the speed 
of cleaning, the softness of the mop so that the 
most delicate surface is not injured, and the 
safety from splashing of the operator’s clothes. 


The manufacturers are Homeware Co. (Hoo! 
Ltd., Hook, Surbiton, Surrey. Price 30s. with 
out hosepipe. 

PUBLISHERS’ ANNOUNCEMENTS 
The opening of a London branch of the firm c 
E. & S. Livingstone Ltd. of Edinburgh, at 4 
Lincolns Inn Fields, W.C.2, is announced. A: 
invitation to pay a visit to the new branch i 
extended to practitioners. 

Mr. John Maitland, Assistant Medical Edito 
at the Oxford University Press, has been ap 
pointed Joint Managing Editor (with Di 
Maurice Newfield) of Hamish Hamilton Medics 
Books Ltd. 

PUBLICATIONS 

Antenatal and Postnatal Exercises gives nv 
schemes of exercises with accompanying illus 
trations, one for prenatal and the other for post 
natal use. Copies of the pamphlet, price id. 
can be obtained from the secretaiy, Nafiona 
Baby Welfare Council, 29 Gordon Square 
London, W.C.i. 

The Cord is the journal of the paraplegii 
branch of the British Legion. This branch of thi 
Legion was formed in June, 1947, "ith the objee 
of spreading information of particular intcres 
to paraplegics and of fostering in civilian Hfe th( 
spirit of comradeship which grew up in thi 
Sendees and in hospital. The journal is publisher 
quarterly, and the first issue, which appeared ir 
the autumn of 1947, contains among other itemi 
a message from Sir Brunei Cohen, Chairman 0 
the Committee, an account of Sir Ian Fraser! 
adsit to Stoke Alandeville, during which he made 
the suggestion for the formation of the paraplegic 
branch, and an account of “Chaselcy”, East- 
bourne, the hospital for paraplegic ex-Seradee- 
men. The Cord is published by the Paraplegic 
Branch of the British Legion, Stoke Mandcvilli 
Hospital, Aylesbuo'! Bucks, price 2S. p.a. 

Medical Bookman and Historian (Haney S: 
Blythe Ltd., 6 Hanoa-er Square, W.i, monthly, 
zs.; 2SS. p.a.) starting its second year, now in- 
cludes B historical supplement. This enter- 
prising a’enture can be recommended for its 
authoritative, well-a\'rittcn reviews, its pleasant 
bypaths, and its agreeable typography. 

Ninety-Nine, incorporating "Doctor” (15 & 
16 Citj' Road, E.C.i, monthly is.; 13s. 6d. p.a.), 
intended for the lay public, could aa’ell find a 
place in the doctor’s avaiting-room. Elegantly 
produced, its articles are lucidly, soberly, and 
attractia’ely written, and avcll illustrated. 


The contents of the March issue, uhich will contain a 
symposium on “Orthopxdics in General Practice", wJU be 
found on page bexiv at the end ofthc advertisement section* 
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THE AFTER-TREATMENT OF ANTERIOR 
POLIOMYELITIS 

Br H. J. SEDDON, D.M., F.R.C.S. 

Nuffield Professor of Orthopeedic Surgery , University of Oxford. 

1 SURGEON called upon to deal with patients suffering from poliomyelitis 
tvill be faced with an important question of hospital policy; if the disease 
is epidemic the answer is of paramount importance. Should a patient suffering 
from poliomyelitis, or suspected to be suffering from it, be admitted in the 
initial stage to a fever hospital or to an orthopaedic hospital? It is generally 
agreed that the responsibilities of the orthopedic surgeon begin as soon as 
paralysis is present, and for this reason many favour immediate admission 
to an orthopedic hospital. There are, however, certain practical objections. 
The suspected case may be found after all to be suffering from some other 
condition, such as meningitis or rheumatic fever; an efficient fever hospital 
is in a better position to treat or place cases of this kind. In established 
poliomyelitis, barrier nursing is desirable for a period of about three w'eeks. 
In fever hospitals such measures are common form; in orthopaedic hospitals 
they are not, and the structure of the hospital is often unfavourable for 
efficient isolation. Lastly, there are the cases in which no paralysis develops 
or in which it is transitory; they require supervision but no orthopaedic 
treatment. Orthopedic hospitals throughout the country have long waiting 
lists; to admit all cases of poliomyelitis to them would be at the unnecessary 
expense of patients whose need of treatment is unquestioned. For all these 
reasons therefore the most sensible plan is first to admit poliomyelitis 
patients to a fever hospital on the clear understanding that they are seen at 
the earliest possible moment by an orthopaedic surgeon, and that adequate 
provision is made for such treatment as he deems necessary. Ideally, the 
orthopedic hospital and fever hospital should be fairly close to each other, 
for the surgeon will not have time to travel widely to see cases as they arise 
and to follow their progress regularly during the early -weeks of the illness. 
It is desirable for the fever hospitals in an area to come to an arrangement 
whereby all cases of poliomyelitis, overt or suspected, are admitted to the 
fever hospital nearest to the orthopedic centre. This should be done even 
if it means sending patients suffering from other infectious diseases to out- 
lying fever hospitals in order to free beds at the central hospital for cases 
of poliomyelitis. A scheme of this kind was applied in the Oxford region 
uring the 1947 epidemic and, although there was a shortage of beds at the 
central fever hospital, the organization was, on the whole, satisfactory. 
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Cases requiring prolonged treatment are transferred to the orthopedic 
hospital in due course, 

SOME FEATURES OF THE DISEASE , 

A rational plan for the treatment of paralytic poliomyelitis must be based on 
knowledge of the pathology of the disease and of the natural process of 
recovery. The difficulty is that there are still extensive gaps in our 
knowledge, with the result that there is still a lack of uniformity in methods 
of treatment. 

Changes in the nervous system . — ^It is common knowledge that anterior 
horn cells are often completely destroyed, sometimes on a large scale. 
Their axons degenerate, and the muscles they supply are completely and 
permanently paralysed. On the other hand, the neuronal damage may be 
comparatively mild, with no axonal degeneration and therefore no significant 
structural change in the affected muscles. In such cases recovery occurs 
within a few weeks or months. The important question is whether there is an 
intermediate group in which, as a result of moderately severe damage, 
reversible axonal degeneration occurs. If this is so there would be justifica- 
tion for prolonged treatment such as is given in cases of peripheral nerve 
injury, in which it is known that the period before recovery begins depends 
upon axonal regeneration occurring in a length of nen'e which, if the lesion 
is situated proximally, will be very considerable. 

In poliomyelitis, as after nerve injury, a change in electrical e.vcitability from that 
of denervated to that of irmervated muscle would strongly suggest that axonal 
regeneration was occurring. Very few serial observations of electrical excitability 
of muscle in poliomyelitis have been made, but such as are available indicate that 
once denervation has occurred it is permanent (Moldaver, 1944; Mackenzie, un- 
published work). Furthermore, the really worth-while recovery after poliomyelitis 
occurs within six to eight months after the onset of the disease, and most of it 
within the first four months (Harry, 1938). If this recovery were dependent upon 
axonal regeneration it is obvious that the more distal muscles, at any rate, could not 
have been re-innervated in so short a time, if regeneration has to take place from 
the cord all the way out to the periphery, at the rate of one to tivo millimetres a day. 
It is conceivable that degeneration might occur only in the terminal reaches of the 
axons of affected neurones, so that the distance to be covered during regeneration 
would be comparatively short. However, here again electrical evidence of denerva- 
tion should be present, and so far it is altogether lacking. 

It is possible that paralysis may sometimes be due not to damage to the 
anterior horn cells but to neurone^ intermediate between the pyramidal and 
lower motor neurone systems (Schwartz, Bouman and Smith, 1944), in 
which, if the lesion were at all serious, restoration of function would depend 
upon the establishment of new routes of communication within the spinal 
cord; recovery would depend to a considerable extent upon purposeful 
re-education, and might be a slow affair. 

Changes in muscle . — Unless there is a myositis in poliomyelitis the only 
change that takes place in muscle is the atrophy consequent on denervation. 
It must be emphasized that the process is an atrophy and not a degeneration 
(Bowden and Gutmann, 1944). The affected muscles do not require the 
careful protection such as might be needed if they were the seat of some 
profound pathological disturbance. Indeed, if there is no hope of axonal 
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regeneration there is no point in paying special attention to denervated 
muscles; those in which recovery occurs have retained their neuronal 
connexions and, apart from being out of action temporarily, are, so far as 
we know, in no way abnormal. Thus, apart from avoiding overstretching, 
which is harmful even to a normal muscle, no special mechanical treatment is 
required, and it is to be hoped that the rigid immobilization which has been 
a feature of the treatment of poliomyelitis in many centres will soon be- 
come obsolete. Miss Keimy condemns splinting outright; this is probably 
going a little too far since, as vill be shown later, splints have a place in 
preventing overstretching and the assumption of faulty posture. But it 
must clearly be recognized that splinting should be minimal, and often it is 
not required at all. 

It h^ been shown that stimulation of deneiv'ated muscle with currents of 
long duration (galvanism) is of considerable value in preventing atrophy 
(Jackson, 1945), and it should be used routinely in the treatment of peri- 
pheral ner\'e injuries. However, since there is no proof that regeneration of 
axons plaj's any significant part in the process of recovery from polio- 
myelitis, there is no clear indication for emplo}mg electrical stimulation at 
any stage. 

Contractures . — ^The disabilities caused by poliomyelitis are due to destruc- 
tion of motor neurones and to the development of contractures. For the 
first there is as yet no remedy; the second is entirely preventable. Everyone 
knows that a contracture will develop if healthy muscles are allowed to 
shorten at the expense of paralysed antagonists. This shortening may be 
prevented by splinting or, better, bj' frequent passive movements of appro- 
priate joints, the aim being to maintain the normal length of all muscles. 
It is not so clearly recognized that shortening can occur in paralysed muscles. 
Denervated muscle undergoes interstitial fibrosis and, given opportunity, 
the fibrous tissue uill contract in exactly the same way as in a scar resulting 
from injury or infection; here again, the remedy is frequent passive move- 
ment. The third cause of stiffness is oedema. The return lymph flow from a 
limb is dependent upon muscular actirity; if there is extensive paralysis 
and if, to make matters worse, the affected part is allowed to hang down, 
oedema will result; before long the whole part becomes the seat of a fine 
interstitial fibrosis which will limit movement of muscles, tendons and 
joints. Once again the remedy is passive movements together Mth the 
maintenance of the limb in elevation. 

Irritative phenomena . — In recent years there has been increasing interest 
in what might be called the irritative phenomena of poliomyelitis; they are 
of two kinds, sensory and motor, although it is possible, indeed liely, 
that they are connected. The sensory disturbances occurring in the early 
weeks of the disease are of four kinds: — (i) The patient may complain of 
spontaneous pain in the affected part, sometimes of great severity, but 
without demonstrable sensory changes; (2) there may be cutaneous hyper- 
sesthesia, although it is comparatively rare and usually of short duration; 
(3) muscles may be tender, and (4) a muscle may be painful when stretched 



178 


THE PRACTITIONER 


although not tender to pressure. The cause of these sensory disturbances is 
not yet fully understood; one thing only is certain, that the damage produced 
by the virus extends far beyond the anterior horn cells, the posterior root 
ganglia being frequently affected. The latter would explain the cutaneous 
hyperesthesia (which is comparable Avith that found in herpes zoster), but 
it is difficult to understand its connexion with the disturbances that are 
apparently localized to muscle. It is just possible that the pain is sometimes 
due to an irritative lesion of the sympathetic system, and cases have been 
recorded in which striking relief of pain in the lower limb followed an- 
sesthetization of the lumbar ganglia (Collins, Foster and West, 1947). 

The irritative motor phenomena are all comprised in the controversial term 
spasm. Spasm of the spinal muscles is a frequent feature during the early days of 
the disease; there is no reason to suppose that it differs from the spinal rigidity that 
occurs in meningitis, and it regresses as the inflammatory process in the cord sub- 
sides. What is much more puzzling is the spasm that sometimes occurs in limb 
muscles; it is not known whether it is a cause or an effect of pain. It appears to be 
much less common in this country than in the United States, and in two large 
epidemics in the Colonies it was found in only very few cases, although a deliberate 
search for it was not made until the later weeks of the epidemic period. The most 
satisfactory clinical definition of spasm is painful shortening of a muscle occurring 
in spite of determined efforts to prevent shortening. It is found in muscles the neiv'e 
supply of which has not been completely destroyed, although it may be present at a 
time when voluntary contractility is absent. Under anassthesia a full range of move- 
ment is possible. It has been shown electro-myographically that the neurones of the 
affected muscles are in a state of irritability, and there is also a disorder of reciprocal 
innervation (Watkins, Brazier and Schwab, 1943; Schwartz, et al., 1944). The prac- 
tical point is that the spasm is due to the primary lesion in the central nervous system, 
and that it is not harrmul except in so far as it tends to the development of contrac- 
tures, since movements are painful and therefore limited. The spasm gradually 
dies away along with other disturbances caused by the initial damage to the nervous 
system. 

TREATMENT DURING THE PHASE OF RECOVERY 

It must at once be confessed that there has been no recent advance in the 
treatment of the effects of paralytic poliomyelitis; all the same it is important 
to know when, and for how long, to apply the few methods of relief that we 
have at our disposal. 

As soon as the illness of onset is over, and provided that the patient is not 
in great pain, a systematic examination should be made of all the muscles of 
the head, neck, trunk and limbs. The preliminary e-xamination required for 
establishment of the diagnosis, often of necessity cursory, is insufficient as a 
■guide to treatment. Usually the paralysis will be maximal within a week 
of the onset, and a survey made at this time gives a reliable picture of the 
e.xtent of the damage. In many orthopEedic centres muscle charts are now 
used, and most surgeons are familiar with the system of recording recom- 
mended by the Peripheral Neix'e Injuries Committee of the Medical 

Research Council:— 

5 — Contraction against powerful resistance 

4 — Contraction against gravity and some resistance 

3 — Contraction against gravitj’ only 

2 — Movement only with gravity eliminated 

I — Flicker of contraction 

o— Complete paralysis 
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Provided that the patient is handled gently this complete examination 
is not harmful, although it may be wise not to complete it at one sitting. In 
children too small to cooperate much patience is needed, but it is surprising 
how much information may be gained from such mancEuvres as tickling the 
sole of the foot or getting the child to reach for a toy. Once the extent of 
the paralysis is kno-wn the treatment can be planned with precision. 

Prevention of faulty posture and overstretching of affected mtiscles . — ^The 
aim should be, not inunobilization, but simply the prevention of postures 
that might lead to contracture, and of abnormal tension on paralj’sed 
muscles (Seddon, 1947). 

(a) Spinal and abdominal muscles. — Unless the patient is an unruly little child a 
firm mattress is all that is necessary. A lively infant will need a plaster bed or a 
gas-pipe frame covered with canvas, and some sort of retentive harness may also 
be required. 

(b) Shoulder. — ^The shoulder is largely dependent upon muscles for its stabilitj’-, 
and there is therefore much to be said for maintaining it in abduction if the abductors 
are paralysed, either with a pillow or, in the case of an unruly child, with a plaster 
or metal abduction splint. Contracture of the adductor muscles can develop veiy 
rapidly, which is another reason for maintaining the limb in abduction; 60° is 
sufficient, and neutral as to rotation. 

(c) Elbow. — There are those who regard relaxation of a paralysed biceps as un- 
necessary, the patient being nursed with the affected arm lying alongside the body. 
Yet in thus position the biceps is maintained at what is very nearly its greatest 
length, and it is therefore preferable to keep the joint in a position of 60° to 90° 
flexion when paralysis of the flexors is present. 

(d) Wrist. — The long extensors of the wrist and digits are the only muscles that 
run any risk of being overstretched by improper posture, and a simple cock-up 
splint, which must not extend beyond the transverse palmar crease, will give all the 
support that is required. 

(e) Thumb. — ^The metacarp o-phalangeal joint of the thumb, like the shoulder, is 
largely dependent for its stability upon the short muscles that control it. A small 
plaster of Paris splint, like a shoehorn, with its broad end lying over the lateral 
surface of the lower end of the radius and its narrow end curved round into the 
web betv'een the thumb and index finger, will prevent overstretching of the 
paralysed thenar muscles. 

(f) Intrinsic muscles of the hand. — From experience in the treatment of ulnar 
nerve injuries I am convinced of the need for preventing overstretching of the 
intrinsic muscles, and there is no very obvious reason why they should not also be 
protected in cases of poliomyelitis when the long flexors are strong and therefore 
capable of producing a main-en-griffe contracture. All splints for the intrinsic 
muscles of the fingers are based on the "lumbricales cuff” first described by Kendall 
and Kendall (1939). A bar of plaster of Paris or metal crosses the palm at the level 
of the transv'crse crease and is joined to two transverse dorsal bats which lie parallel 
across the metacarpals and the proximal phalanges, the knuckles being exposed 
between them; the metacaipo-phalangeal joints are held in a position of about 45° 
flexion. 

(g) Hip. — The hip should be piaintained in the neutral position as in standing, 
although in small children it may be found more conv'enient to abduct both joints 
about 15° in order to simplify nursing. 

_(h) Knee. — The chief danger here is stretching of the posterior capsule of the 
joirit, and the knee should therefore be maintained in a few degrees of flexion. 

(i) Eoot. — The neutral position is correct. 

In adults and older children there is no difficulty in maintaining the lower 
limbs in a correct position by means of small pads under the knees or a 
sausage-like pad under the mattress, and by supporting the feet at right 
angles with a board. The patient must not be allowed to slip up the bed. 
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although not tender to pressure. The cause of these sensory disturbances is 
not yet fully understood; one thing only is certain, that the damage produced 
by the virus extends far beyond the anterior horn cells, the posterior root 
ganglia being frequently affected. The latter would explain the cutaneous 
hypermsthesia (which is comparable with that found in herpes zoster), but 
it is difficult to understand its cormexion with the disturbances that are 
apparently localized to muscle. It is just possible that the pain is sometimes 
due to an irritative lesion of the sympathetic system, and cases have been 
recorded in which striking relief of pain in the lower limb followed an- 
esthetization of the lumbar ganglia (Collins, Foster and West, 1947). 

The irritative motor phenomena are all comprised in the controversial term 
spasm. Spasm of the spinal muscles is a frequent feature during the early days of 
the disease; there is no reason to suppose that it differs from the spinal rigidity that 
occurs in meningitis, and it regresses as the inflammatory process in the cord sub- 
sides. What is much more puzzling is the spasm that sometimes occurs in limb 
muscles; it is not known whether it is a cause or an effect of pain. It appears to be 
much less common in this country than in the Um’ted States, and in t^vo large 
epidemics in the Colonies it was found in only very few cases, although a deliberate 
search for it was not made until the later weeks of the epidemic period. The most 
satisfactory clinical definition of spasm is painful shortening of a muscle occurring 
in spite of determined efforts to prevent shortening. It is found in muscles the nerve 
supply of which has not been completely destroyed, although it may be present at a 
time when voluntary contractility is absent. Under ansesthesia a full range of move- 
ment is possible. It has been shown electro-myographically that the neurones of the 
affected muscles are in a state of irritability, and there is also a disorder of reciprocal 
innervation (Watkins, Brazier and Schwab, 1943; Schwartz, ei at., 1944). The prac- 
tical point is that the spasm is due to the primary lesion in the central nervous system, 
and that it is not harmful except in so far as it tends to the development of contrac- 
tures, since movements are painful and therefore h’mited. The spasm gradually 
dies away along with other disturbances caused by the initial damage to the nervous 
system. 

TREATMENT DURING THE PHASE OF RECOVERY 
It must at once be confessed that there has been no recent advance in the 
treatment of the effects of paralytic poliomyelitis; all the same it is important 
to know when, and for how long, to apply the few methods of relief that we 
have at our disposal. 

As soon as the illness of onset is over, and provided that the patient is not 
in great pain, a systematic examination should be made of all the muscles of 
the head, neck, trunk and limbs. The preliminary e.\amination required for 
establishment of the diagnosis, often of necessity cursory, is insufficient as a 
guide to treatment. Usually the paralysis will be ma.ximal within a w'eek 
of the onset, and a sun'ey made at this time gives a reliable picture of the 
extent of the damage. In many orthopmdic centres muscle charts are now' 
used, and most surgeons are familiar with the system of recording recom- 
mended by the Peripheral Nen'e Injuries Committee of the Medical 

Research Council: — 

5 — Contraction against powerful resistance 

4 — Contraction against gravity and some resistance 

3 — Contraction against gravity only 

2 — Movement only with gravity eliminated 

j — ^Flicker of contraction 

o— Complete paralj-sis 
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more, important. This apart, it is difficidt to see the value of massage. 

Muscle re-education. — ^\'er}’’ considerable recovery often occurs spon- 
taneously, but there is no doubt that in the more severe cases much good 
can be achieved by re-education of muscles. The physiotherapist vrill have 
three aims, the relative importance of each varying considerably from case 
to case: — 

(1) Re-education of individual muscles; Certain muscles are of such importance 
that even tvhen only a little power is present the patient’s attention must be con- 
centrated on developing it; there are many obvious examples — ^the quadriceps, 
gluteus masimus, and the calf muscle. 

(2) The patient should be encouraged to practice movements of parts, such as 
opening and closing the hand, and the much more complex movement of walking. 

(3) Finally, it may be desirable to encourage the development of trick movements 
when it is apparent that recovery of muscle power is reaching a standstill; for 
example, the common flexor and extensor muscle masses may become quite effective 
flexors of the elbow when the biceps and brachialis are completely paralysed. 

Uiider-rcater exercises are exceedingly valuable, especiall}^ in the treatment 
of the muscles of the trunk and lower limb. It is often astounding how well 
a seriously paralj^sed patient can walk in water, and such exercises greatly 
simplify the transition to walking on land between bars. Exercises nith 
slings and springs have the merit that they can be frequently repeated 
throughout the day, and a well-tr^ed patient can often do much useful 
w'ork without constant supertision. 

Occupational therapy is essential, not merely for its divereionarj' value but 
also as a means of developing coordinated movements. 

THE DURATION OF TREATMENT 

A serious difficulty is to know wffien to begin and when to stop a coume of 
treatment which is alwaj's time-consuming, tedious and expensive. We do 
not yet know how long it is before the pathological process in the cerebro- 
spinal axis subsides, but the excess of protein in the cerebrospinal fluid that 
we have sometimes found as late as six or eight weeks after the onset of the 
disease suggests that it is necessary to “make haste slowly” in starting exer- 
cises that vail call for activity in the anterior horn cells. The best indicator 
is the appearance of signs of spontaneous recovery; this must show’ that the 
inflammatory changes are subsiding, and one need then have no hesitation 
in starting gentle exercises. The duration of treatment must depend entirely 
upon the progress revealed by serial muscle charts. Any muscle or segment 
of the body that remains completely paralysed after four months must be 
written off as a loss. Occasional!}’, feeble power returns in such muscles 
towards the end of the first year or even a little later, but is hardly such as 
to warrant the retention of the patient in hospital and the intensive efforts 
of a physiotherapist. Established reaction of degeneration is a most unfavour- 
able sign, and such observations as we have been able to make during the 
recent epidemic suggest that electrical examination is a reliable guide to 
prognosis. 
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A cradle should be used so that the bedclothes do not rest on the limbs. 
Infants require splints — they are uncontrollable otherwise — and it may even 
be necessary to splint both lower limbs in a case in which the hip muscles 
are involved on one side alone. Splints made of plaster of Paris are not very 
satisfactoiy since they disintegrate rapidly when wetted with urine. By 
far the best material is duralumin, and full details for the manufacture of 
simple splints are available in a paper by Seddon, Hawes and Raffray 
(1946). These splints were made on a mass-production scale during the 
epidemics in Malta and Mauritius, and there should be no difficulty in 
obtaining them in a community where supplies are much less exiguous. 
The affected limb should not be bandaged tightly to the splint; a simple 
figure-of-eight at the ankle and one or two turns of bandage above the knee 
usually suffice. If the child has a powerful calf muscle and paralysed foot 
extensors the violent pushing-off movements against the foot-piece may be 
prevented by applying a small plaster “spat” moulded over the dorsum of 
the foot and ankle in the neutral position, and held in place by the 
figure-of-eight bandage. 

Passive movements .- — ^As soon as the patient is afebrile and free from 
severe pain the paralysed parts should be put through a full range of move- 
ment every day, if possible twice a day. Only in this way can contractures 
be prevented. Difficulty arises in the case in wliich muscles are either tender 
or painful when stretched, yet it is in these cases that full mobility is es- 
pecially desirable. Deformities are due less to muscle imbalance than to 
development of contractures, and the painful muscle is verj' prone to be- 
come shortened. These are the cases in w'hich spasm is often present. If one 
waits until all pain has subsided before attempting to put the limb through 
a full range of movement organic shortening may by then have developed. 
Fortunately, gentle passive movement up to and just beyond the point when 
pain is elicited will as a rule be found effective; the range of movement will 
often increase rapidly, and I have seen striking cases in which extremely 
painful limbs became painless and mobile after frequent passive movements 
carried out over a period of a few weeks. It is in these cases that Miss Kenny 
and her disciples particularly favour the application of hot packs. 

Heat . — The value of heat for the relief of pain in poliomyelitis has been 
recognized for over a generation. For the early pains of the disease immersion 
in a warm bath is most valuable. Hot packs or dry heat are often soothing, 
but, as many American workers and we ourselves have found, packing 
according to the Kenny technique by no means always relieves the painful 
shortem'ng of muscle that we now call spasm. However, it is worth tiying. 
Spasm may persist for several months, it may seem to resist all treatment; 
but I have not yet seen a case in which muscle shortem'ng was permanent, 
provided that there was no relaxation in the effort to attain full mobility by 
passive, and later active, movement. 

Massage is of use in getting rid of osdema in an extensively paralysed limb, 
but elevation of the part and frequent passive movement are equally, if not 
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The knee is a complicated joint, and is ill-adapted to withstand rotational 
strains, which are of frequent occurrence in both sport and industry. The 
knee joint is entirely dependent for its stability upon the collateral and 
cruciate ligaments, and the muscles which surround the joint. Of these 
structures by far the most important is the quadriceps muscle, for it is the 
first line of defence against strain. Quadriceps insufficiency is often 
responsible for persistent weakness of the knee following injuries or opera- 
tions on the joint. Wasting of the 
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quadriceps is almost inevitable fol- 
lowing an injury of the knee joint, 
and it is of fundamental importance 
to prevent wasting, so far as pos- 
sible, by active exercise. The sim- 
plest and safest exercise is that of 
bracing the knee, but the con- 
tractions must be both vigorous and 
sustained, and repeated at frequent 
intervals throughout the day. 

INJURIES OF SEMILUNAR 
CARTILAGES 

A tom cartilage is always caused 
initially by a weight-bearing rota- 
tional strain of the flexed knee, and 
is a common injury in footballers 
and miners. External rotation and 
abduction of the tibia on the femur 
result in the internal cartilage 
sliding towards the centre of the 
knee joint, and if weight is being 
borne on the leg at the same time 
the cartilage will be split by the 
grinding action of the tibia on the 
femur (fig. i). This is a common in- 
jury and accoimts for tears of the 
internal cartilage being five or six 
times as frequent as those of the 


external cartilage, which are caused by a weight-bearing internal rotation 
adduction strain of the tibia on the femur (fig. 2). 
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FOR HOW LONG SHOULD RECUMBENCY BE MAINTAINED? 

When the lower limbs and spinal muscles have been seriously involved it 
has been customary to keep the patient recumbent for long periods — 
twelve to eighteen months — even when muscle charts show no substantial 
improvement after, say, six months. This has been done in the belief that 
such small late increases in power as may occur are worth waiting for. 
Recently, Ransahoff of New York has taken the bold step of getting his 
patients up early; he claims that the attempted resumption of normal 
posture is of far greater value to the patient than the feeble little improve- 
ments that may occur during the later months of prolonged recumbency. 
Like Miss Kenny he even goes so far as to withhold supportive apparatus in 
cases in which, according to generally accepted ideas, external mechanical 
aid is required. He wmrks on the assumption that in a w'ell-treated limb, 
however weak, the ligaments of unsupported joints will not stretch. I had 
the privilege of seeing many of his cases and, although I was compelled 
to disagree with some of his ideas, I was greatly impressed with the agility 
and excellent gait of patients who had fairly extensive paralysis. The 
impression was gained that they had been got on to their feet before they 
had forgotten how the lower limbs were intended to be used. 

During the past epidemic we proceeded with much hesitation and 
caution along the same lines, allowing patients to get up two to four months 
after the onset of the disease. After a patient had been got up, first in water, 
then between bars, and finally with sticks, important muscles, such as the 
abductors of the hip, the erectores spinae and the abdominals, some of them 
seriously affected, were examined regularly for signs of deterioration. They 
appeared in only one case, and in that patient progress became satisfactory 
when the pace was slightly reduced. At this stage it is impossible to say 
which practice is right, the old one or the new, but it seems likely that in 
the past we have erred on the side of excessive caution, perhaps even to the 
detriment of limbs which, if more activity had been allowed, would have 
suffered less from the effects of general atrophy. 
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The knee is a complicated joint, and is ill-adapted to witlistand rotational 
strains, which are of frequent occurrence in both sport and industry. The 
knee joint is entirely dependent for its stability upon the collateral and 
cruciate ligaments, and the muscles which surround the joint. Of these 
structures by far the most important is the quadriceps muscle, for it is the 
first line of defence against strain. Quadriceps insufficiency is often 
responsible for persistent weakness of the knee following injuries or opera- 
tions on the joint. Wasting of the 
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quadriceps is almost inevitable fol- 
lowing an injury of the knee joint, 
and it is of fundamental importance 
to prevent wasting, so far as pos- 
sible, by active exercise. The sim- 
plest and safest exercise is that of 
bracing the knee, but the con- 
tractions must be both vigorous and 
sustained, and repeated at frequent 
intervals throughout the day. 

INJURIES OF SEMILUNAR 
CARTILAGES 

A tom cartilage is alw'ays caused 
initially by a weight-bearing rota- 
tional strain of the flexed knee, and 
is a common injury in footballers 
and miners. External rotation and 
abduction of the tibia on the femur 
result in the internal cartilage 
sliding towards the centre of the 
knee joint, and if -weight is being 
borne on the leg at the same time 
the cartilage will be split by the 
grinding action of the tibia on the 
femur (fig. i). This is a common in- 
jury and accounts for tears of the 
internal cartilage being five or six 
times as frequent as those of the 


external cartilage, w'hich are caused by a weight-bearing internal rotation 
adduction stram of the tibia on the femur (fig. 2). 
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Clinical features of tear of a semilunar cartilage . — ^The classical symptoms 
and signs of a tom cartilage are; — 

(1) Pain and tenderness over the damaged cartilage. 

(2) Locking of the knee in a semi-flexed position followed within a few 
hours by swelling of the joint. 

(3) Sudden unlocking, either spontaneously or following a manipulation 
of the knee, with immediate relief of pain and discomfort. 

(4) Recurrent attacks of locking, pain, and effusion, of less severity than 
after the initial injury, and often following a trivial twist or strain of the 
knee. 

If the above clinical picture is accompanied by a normal skiagraphic 
appearance of the joint, a tear of the cartilage can be diagnosed with con- 
fidence. There are, however, many tears of the cartilage which are not 
accompanied by these classical symptoms. A history of locking is often 
regarded as essential in the diagnosis of a tom cartilage, but tme locking 
only occurs when the tear involves 
the anterior half of the cartilage, 
resulting in a mechanical block to 
full extension (fig. 3). Tears which 
are confined to the posterior hom of 
the cartilage are never accompanied 
by locking. Locking of the knee is 
not always due to a torn cartilage; a 
loose body or a fracture of the tibial 
spine may cause a mechanical block 
to extension. Painful conditions of 
the front of the knee, such as 
bmising of the retropatellar fat pad, 
or a strain of the coronary ligament 
of the semilunar cartilage, wall re- 
sult in a reflex inhibition of exten- 
sion of the joint which closely 
simulates true locking. In these 
conditions (wath the exception of a 
loose body) extension of the knee is gradually restored over a period of 
days or wrecks, and there is no sudden unlocking as in a tom meniscus. 

Diagnosis of tear of the internal cartilage . — There is a history of a weight- 
bearing abduction external rotation strain of the tibia on the femur wkile 
the knee is flexed (fig. i), follow'ed by immediate and severe pain over the 
inner side of the joint. If the lesion is of the bucket-handle type the diagnosis 
is easily made, as the classical symptoms and signs of a torn cartilage are 
present, accom^'-inied by tenderness over the anterior end or middle part 
of the cartilage (flg. 5}. 

In a tear of the posterior hom of the internal cartilage the symptoms and 




Fig. 3. — A mechanical block to fuJJ exten- 
sion of the knee, or ‘'locking”, can only 
occur when the tear involves the anterior 
part of the cartilage. 
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signs are more equivocal. There is no true locking; the patient merely com- 
plains of a momentary loss of control and has difficulty in localizing the 
pain. There may be tenderness over the posterior horn of the internal 
cartilage (fig. 5), but it is often absent and synovitis is seldom severe. 
hlcMurray’s test is of the greatest value in the diagnosis of these lesions of 

the cartilage. It is performed as follows: — 

“The patient must be recumbent 
and relaxed; the surgeon standing on 
the side of the injured limb grips the 
foot firmly, while the knee is bent to its 
fullest possible range, until the heel 
approaches or touches the buttock. The 
foot is now rotated externally, and the 
leg abducted at the knee. Holding the 
leg and foot at this angle, the knee is 
slowly extended (fig. 4). With the 
alteration of the angle of the joint any 
loose portion of the internal cartilage is 
caught between the articular surface of 
the femur and the tibia, and the sliding 
of the femur over the abnormal portion 
of the cartilage is accompanied by an 
Fig. 4.~McMurray’s test for a tear of the appreciable chck and pain, which the 
posterior hom of the internal cartilage. patient states is the same as he has 

The knee is flexed to its AiUest extent and already expenenced when the knee gave 

the foot is externally rotated and the leg way. If no click can be produced by 
abducted at the knee. Holding the leg these movements properly conducted 

and foot at this angle the knee is slowly ft may be safely considered that the 

extended. internal cartilage is normal posteriorly” 

T (McMurray, 1943). 

Occasionally in children or adults with lax knees a click may be obtained 
in a normal cartilage; it differs, however, from the click of a tear of the 
posterior hom of the cartilage in that it is not accompanied by pain or 
discomfort. 

Diagnosis of tear of external cartilage . — ^Tears of the external cartilage are 
caused by a weight-bearing adduction internal rotation strain of the flexed 
knee (fig. 2). In a bucket-handle tear of the external cartilage the classical 
symptoms of pain over the outer side of the joint, sudden locking and 
unlocking of the knee may be present, but in the majority of cases there is 
merely a feeling of weakness or slipping in the outer side of the joint, fol- 
lowed by tenderness over the anterior or posterior hom of the cartilage. 
Tears of the anterior part of the cartilage often cause a peculiar snap, which 
is heard towards the end of active extension of the joint, and at the same 
time the whole joint appears to shiver. This snap is also a characteristic 
feature of a congenital discoid cartilage, in xvhich the embryonic disc- 
shaped meniscus persists into adult life. McMurray’s test is usually positive 
in lesions of the posterior hom; the test is performed as described for lesions 
of the internal cartilage, except that the tibia is internally rotated and 
adducted as the knee is gradually extended from a position of full fle.xion. 
Radiography. — ^X-ray e,xamination of the joint should never be omitted 
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even when the classical symptoms and signs of a cartilage lesion are present. 
Radiography will demonstrate a loose body, if it contains bone, and any 
irregularity of the articular surface, or a fracture of the tibial spine. 

DIFFERENTIAL DIAGNOSIS OF CARTILAGE LESIONS 

The following lesions of the knee joint may produce symptoms resembling 
those of a tear of one of the semilunar cartilages: — 

Loose body.- — A loose body may cause symptoms very similar to those of a 
cartilage lesion. There is often momentary locking and acute pain when tlie 
body is trapped between the articular surfaces. The pain, however, is 
usually referred to different parts of the joint each time the knee locks, and 
occasionally the loose body may be palpable. Loose bodies which are giving 
rise to symptoms can usually be demonstrated radiologically. 

Strain of the internal lateral ligament. — ^An abduction strain of the e.v- 
tended knee may cause a partial tear or a complete rupture of the internal 
lateral ligament. There is usually tenderness over the upper attachment of 
the ligament to the inner femoral condyle (fig. 5), and if the tenderness is 
over the ligament at the level of the 
joint it may indicate a combined 
ligament and cartilage injury (fig. 5). 

There is often an effusion into the 
joint, and limitation of extension by 
muscle spasm which simulates lock- 
ing. It differs from the locking of a 
cartilage lesion in that there is no 
sudden unlocking, and the joint 
gradually straightens as the pain 
and muscle spasm subside. A com- 
plete rupture of the ligament is ac- 
companied by abnormal lateral 
mobility of the joint. 

Rotational strains of the knee . — 
severe non-weight bearing rotational 
sprain of the knee may strain the 
attachment of a semilunar cartilage 
to the anterior aspect of the upper 
end of the tibia. Acute pain is felt 
over the front of the joint, and the 
patient may complain of a sensation of “locking”. There is gross limitation 
of both fle.vion and extension by muscle spasm, and tenderness over the 
front of the knee by the side of the patellar ligament. The symptoms gradu- 
ally subside xvidi the firm application of a crepe bandage and quadriceps 
exercises, but it may be several days or weeks before full extension of the 
knee is restored. 



Fic. 5. — ^Points of tenderness round the 
knee joint : (i) Strain or rupture of 

internal lateral liganaent ; (2) sprain of 
deep fibres of internal lateral ligament 
which may be combined with tear of 
internal semilunar cartilage ; (3) damage 
to posterior horn of internal cartilage ; 
(4) damage to internal cartilage usually 
bucket-handle or anterior horn tear ; 
(s) lesions of retropatellar fat pad. 
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Enlarged retropatellar fat pad. — Enlargement of the fat pad is usually 
associated with osteoarthritic changes in the knee, and seldom causes symp- 
toms in patients rmder forty years of age. Nipping of the fat pad causes 
pain in Ae front of the joint, and tenderness on each side of the patellar 
ligament (fig. 5). There may be pseudo-locking, but there is no sudden 
unlocking as in cartilage lesions. X-ray examination may reveal osteo- 
arthritic changes in the joint. 

Fracture of the tibial spine. — ^This injury occurs in adolescents and is 
usually caused by a blow on the flexed Imee, which drives the femur back- 
wards on the tibia. There is a tense effusion of blood into the joint, and the 
displaced fragment of bone causes a block to full extension of the knee, 
which resembles the locking of a displaced cartilage. The diagnosis can 
usually be made on the history of the injurj', the rapidity and tenseness of 
the effusion, and the severe muscle spasm which results in marked limitation 
of all knee movement in addition to the block to extension. The clinical 
diagnosis is readily confirmed radiologically. 


TREATMENT OF A TORN SEMILUNAR CARTILAGE 


The majority of tears of the cartilage are in the central portion, and show no 
tendency to heal. If a patient sustains a tear of this portion of the cartilage, 

recurrent displacements are in- 



evitable %vith rotational strains of 
the knee. The peripheral attach- 
ment of the cartilage is well sup- 
plied nith blood vessels, and 
tears and detachments in this 
area can heal if the knee joint is 
splinted at the time of the initial 
injury. It is impossible to deter- 
mine by clinical examination 
whether a tear is in the substance 
of the cartilage or its peripheral 
attachment. Conser\'ative treat- 
ment is advised after the initial 
injury, in the hope that the tear 
is in the peripheral attachment. 


Fig. 6. — ^Manipulation of a “locked” knee joint. 
The knee is hilly flexed and the tibia rotated 
from side to side. In tears of the internal 
cartilage the tibia is then rotated inwards to the 
full extent and the knee suddenly extended. In 
tears of the external cartilage the tibia is exter- 
nally rotated as the knee is extended. 


Conservative treatment. — If the 
knee is locked the joint should be 
manipulated as soon as circum- 
stances permit. Unless the patient 
is seen immediately after the 


accident, the manipulation is best 
performed under anaesthesia. The knee is fully flexed and the tibia rotated 
from side to side (fig. 6). In tears of the internal cartilage the tibia is then 
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rotated inwards to the full extent and the knee suddenly extended. If the 
lesion is of the external cartilage, the tibia is externally rotated as the knee 
is extended. A successful manipulation is indicated by restoration of full 
extension, often accompanied by a pronounced click, and the patient will 
state that the knee is comfortable. If the manipulation is unsuccessful, 
operative treatment should be advised. 

Following the manipulation a firm compression bandage and a back 
splint are applied, with a small pad behind the knee to keep the joint slightly 
flexed. Quadriceps exercises must be practised assiduously to prevent 
wasting of the thigh muscles, as the future stability of the joint gready 
depends upon the restoration of full muscle power. If there is persistent 
swelling and tenderness in the joint the splint is retained for three to four 
weeks or longer. A full range of movement is rapidly regained by active 
movements of the knee after the splint has been removed. Any residual 
wasting of the quadriceps muscle is treated by exercises against gradually 
increasing resistance, cycling being particularly helpful. 

A recurrent displacement of the cartilage cannot be cured by manipula- 
tion, and removal of the tom cartilage is indicated. The “cures” of the un- 
qualified practitioner are obtained in knees in which adhesions have formed 
following strains of the joint, or in an early osteoarthritis of the knee. 

Operative treatment , — If a cartilage has been displaced on more than one 
occasion it should be removed without further delay, for osteoarthritic 
changes are likely to occur following repeated derangements of the joint. 
If the diagnosis is in doubt conservative treatment is indicated. An ex- 
ploratory arthrotomy is an unjustifiable procedure, for even a wide exposure 
of the anterior part of the knee joint may fail to reveal a tear of the posterior 
horn of the cartilage. The unsatisfactory results of cartilage surgery can be 
attributed to inaccurate diagnosis, failure to remove the whole of the 
damaged cartilage, neglect of the postoperative treatment and, the greatest 
tragedy of all, infection of the joint. 

It cannot be over-emphasized that removal of the cartilage is but an in- 
cident in the programme of treatment. At the end of the operation a firm 
compression bandage is applied to prevent effusion into the joint. A per- 
sistent effusion is a common cause of disability; it results in stretching of 
the ligaments and capsule of the joint, and leaves a lax and unstable knee. 

Quadriceps exercises are of the greatest importance and are begun on the 
day after operation and continued until the normal bulk and power of the 
thigh muscles are restored. Active movements of the knee are begun after 
the tenth day, but weight bearing is not permitted for at least another week. 
Too early weight bearing causes recurrent effusion and retards recovery. 
The knee joint should not be subjected to rotational strains until the thigh 
muscles are sufficiently developed to protect the knee from injury. In 
favourable cases athletic games can be begun six to eight weeks after 
operation. 
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CYSTS OF SEMILUNAR CARTILAGES 
Cystic degeneration of the cartilages is not common. The cyst is usually 
situated in the middle third of the cartilage, the external cartilage being 
involved in the majority of cases. 

The patient complains of aching pain over the affected cartilage, which is 
aggravated by exercise. The cyst is usually no larger than a w’alnut, is 
situated accurately over the joint line, and is more prominent when the 
joint is fiiUy extended. The swelling is very tense and may be mistaken for 
an exostosis. Cysts invariably recur after local removal or aspiration, and 
the only satisfactory treatment is to remove the whole of the cyst and the 
affected cartilage. 

LESIONS OF THE INTERNAL LATERAL LIGAMENT 
The clinical diagnosis of a sprain or rupture of the internal lateral ligament 
has been described when discussing the differential diagnosis of tears of the 
internal cartilage. A simple strain of the ligament is treated by the applica- 
tion of a firm crepe bandage to prevent effusion, and a back splint is applied 
to the knee for ten days, with the joint slightly flexed. Weight bearing is 
then permitted, and the inner border of the heel and sole of the shoe is 
raised a quarter of an inch to protect the inner side of the knee from 
abduction strains. The raise on the shoe is retained untU all pain and tender- 
ness have subsided. Quadriceps exercises should be practised assiduously 
throughout the treatment. 

Complete rupture of the internal lateral ligament is a serious injury, and 
if it is not treated efficiently the patient is left with a very unstable knee 
joint. A plaster cast is applied from the groin to the ankle, wth the knee in 
almost full extension and the tibia adducted on the femur. The plaster is 
retained for at least two months, and quadriceps exercises are performed to 
prevent wasting of the thigh muscles. 

LESIONS OF THE EXTERNAL LATERAL LIGAMENT 

The external lateral ligament is sprained or ruptured by a forcible adduction 
strain of the tibia on the femur when the knee is in full extension. This type 
of violence is unusual in the knee joint, and consequently lesions of the 
external lateral ligament are much rarer than those of the internal lateral 
ligament. The tear or rupture usually occurs at the lower attachment of 
the ligament to the head of the fibula. Treatment is similar to that for lesions 
of the internal ligament, except that the joint is immobilized with the tibia 
abducted on the femur. 

RUPTURE OF ANTERIOR CRUCIATE LIGAMENT 
The ligament is attached to the front of the tibial spine, and passes upwards, 
backwards, and outwards to the intercondylar surface of the external 
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femoral condyle. The ligament may be ruptured by a forcible abduction or 
hyperextension strain of the knee, and the injury is frequently associated 
with a tear or rupture of the internal lateral ligament. 

The patient complains of severe pain in the knee, and there is a rapid 
effusion of blood into the joint. Tenderness is diffuse, and all movements of 
the joint are limited by muscle spasm. An adequate examination cannot be 
made without ansesthesia. A rupture of the anterior cruciate ligament is 
demonstrated by abnormal for- 
ward mobility of the tibia on the 
femur when the knee is slightly 
flexed (fig, 7). The stability of the 
internal lateral ligament should 
always be tested at the same time. 

Treatment . — ^A plaster cast is 
applied from groin to toes, with 
the knee slightly flexed, and the 
head of the tibia pushed back- 
wards on the femur. The joint is 
immobilized for a minimum of twelve weeks, and intensive quadriceps 
exercises are practised after the first three days. The results of conservative 
treatment are good, provided the diagnosis is made promptly and the 
treatment is efficient. 

An untreated rupture of the anterior cruciate ligament leaves the patient 
with instability of the knee, which is greatly aggravated if the thigh muscles 
are weak and wasted. With each step the tibia tends to glide forward on 
the femur, and the disability is especially severe when descending stairs. 
In these cases every effort must be made to restore the normal bulk and 
power of the thigh muscles. Reconstruction of the tom ligaments is seldom 
satisfactory, and if the disability persists after intensive quadriceps axercises 
the stability of the joint may be improved by the use of a knee cage. 

RUPTURE OF THE POSTERIOR CRUCIATE LIGAMENT 

This is an uncommon injury. It is usually caused by the tibia being driven 
backw’ards on the femur when the knee is in right-angled flexion. The 
injury is demonstrated by the abnormal backward mobility of the tibia on 
the femur. Treatment is similar to that of a ruptured anterior cruciate 
ligament, except that the tibia is pulled /orrwrdr on the femur while the 
plaster cast is applied. 
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DISLOCATIONS OF THE ELBOW 

By J. C. cherry, M.D., F.R.C.S.I. 

Visiting Surgeon, Dr. Steevens’ Hospital, Dublin, and the Incorporated 
Orthopcedic Hospital of Ireland, Dublin. 

•Dislocations of the elbow joint are frequently accompanied by fracture. 
Thus whenever a dislocation is suspected it is necessary to establish whether 
or not a fracture is also present. This can only be done with certainty by 
means of radiological examination. The interpretation of skiagrams of the 
elbow is not easy, especially in children, and an understanding of the 
development and gro^vth of the bones forming the elbow joint is 
necessary, as dislocations occur most often in children. 

THE EPIPHYSES 

The lower end of the humerus has four special centres, three of which are 
fused to form the lower epiphysis, whilst the fourth, for the internal con- 
dyle, is separated from these by an extension downwards of the shaft. This 




Fig. I. — Diagram showing ossification of the epiphyses of the elbow. Arrow points. 

to the capitulum. 


extension forms the bone beUveen the internal condyle and the trochlea (the 
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part in relation with the ulnar nerve behind); so that the lower margin of 
the humerus may be said to be made from five centres, of which four are 
epiphyseal. 

The centre for the capitulum comes first, in the second to third year, 
followed by that for the inner condyle in the 
fifth to eighth year; the trochlear centre appears 
at about the age of eleven, and the external 
condylar nucleus a year later. Thus these 
centres for the lower end of the humerus are 
all present a few years before puberty. After 
puberty the extension of the ossification of 
the shaft takes place, and the three centres 
of the lower epiphyses fuse with each other 
and with the shaft at about the age of seven- 
teen, followed by junction of the inner condyle 
TOth the shaft within a year. The upper end 
of the radius begins to ossify about the sixth 
year and the upper end of the ulna during 
the tenth year. Both unite between the ages 
of seventeen and twenty. 

Any of these epiphyses, such as the capitu- 
lum or medial epicondyle, may become separ- 
ated at the time of the dislocation during the 
growth period when they are vulnerable, and 
may be overlooked foUowng the reduction of 
a dislocation, if their exact significance is not 
appreciated. 

TYPES OF DISLOCATION 

The term dislocation of the elbow is usually meant to infer dislocation of 
both bones at the elbow. Dislocations may take place in a posterior direction 
or in a postero-medial or postero-Iateral direction. Anterior displacement 
with fracture of the olecranon is known to be very rare. The mechanism of 
the injury is usually a fall on the outstretched hand, although it may be 
the result of direct violence. 

Dislocation of the upper end of the radius may take place by itself but it 
is an uncommon accident. The mechanism of this injury is discussed briefly 
later. 

DIAGNOSIS 

An exact diagnosis must first be established; although this may be arrived 
at by careful clinical examination, skiagrams should always be taken for 
confirmation. 

A supracondylar fracture of the elbow is the most likely injury to confuse 
with a posterior dislocation. Although these injuries are eassy to distinguish 



Fro. 2. — ^Diagram sho\ving the 
five different ossifications 
which are concerned in form- 
ing the lower end of the 
humerus. The dotted area is 
shaft which reaches the end at 
2; I, 3, 4 and 5 are centres of 
inner condyle, trochlea, tap- 
itulum and outer condyle, 
respectively. Note that the 
capitular centre is also re- 
sponsible for the outer part of 
the trochlea. (Anatomy of the 
Human Skeleton — Frazer.) 
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radiologically they are not always so cUnicaliy. In posterior dislocation the 
normal relationship of the olecranon to the epicondyles is absent; also there 




Fic. 4. — ^Posterior dislocation of 
the elbow. 


is a relative fixity and immobility of the elbow joint in dislocation compared 
•Rith the increased mobility which is present in a supracondylar fracture. 

The age-group of the patient may also help, for whereas in the first 
decade supracondylar fracture is the more common accident, in the second 
decade dislocation is more often encountered. A supracondylar fracture is 
rarely, if ever, found in the adult. 

TREATMENT 

Dislocation of the elbow, Avhether complicated by fracture or not, requires 
immediate reduction. Reduction becomes increasingly difficult with the 
passage of time, and the longer it is delayed the greater the danger of 
damaging the joint structures. When complete muscular relaxation by 
anresthesia is obtained the reduction can generally be carried out tvithout 
the use of force. 

When the ulna lies in a postero-medial or postero-lateral relation to the 
humerus it should first be pressed into a directly posterior relationship. 

The upper arm is fixed by an assistant, and gentle traction is applied to the fore- 
arm in the axis in which it lies, that is, in flexion. It is unnecessary to apply strong 
traction or to extend the joint. It is quite unnecessary, and may be harmful, to 
hyperextend the elbow in order to unlock the coronoid process from the olecranon 
fossa. 

"When the operator has to work single-handed without assistance the 
method of four-direction traction may be employed. By this method a 
dislocation of the elbow joint is easily reduced by one operator -nith a 
minimum of injury to the joint. Figure 5 shows the method. 

With the patient b'ing on his back a folded sheet is placed round the chest and 
secured on the opposite side of the table from the operator. This fixes the chest 
and gives countertraction. A 4-inch muslin bandage, long enough to reach to the 
floor, is then placed round the arm above the elbow. This bandage is tied so that it 
forms a loop, the lower end of which is about six inches above the floor. The foot is 
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placed in this loop for traction downwards. A similar bandage is placed round the 
forearm with the elbow flexed at 90° and is 
tied behind the operator; this gives traction 
laterally. The patient’s wrist is grasped with 
the operator’s left hand, thus producing 
traction upwards, and the operator’s right 
hand is free to manipulate the elbo-w joint. 

The patient is anaesthetized and, when 
muscle relaxation is complete, the operator 
applies traction in four directions: (i) by 
leaning backwards; (z) by pressing down- 
wards with the foot through the loop in the 
bandage; (3) by pulling upwards with the 
left hand, and (4) with countertraction across 
the chest. 

When reduction is obtained a collar-and- 
cuff sling is applied with the elbow flexed, 
the hand being fixed in the sling a few inches 
below the chin level. Flexion should not be 
acute and the radial pulse should be felt at 
the wrist before leaving the patient. 

As a rule a posterior plaster splint is 
not necessary to maintain reduction but 
may be added if re-dislocation is feared. 

A.post-reduction skiagram should ahvays 
be taken. 



POSTOPERATIVE CARE 

Shoulder, wrist and finger movements may be instituted in twenty-four 
hours. In uncomplicated dislocations the elbow should be immobilized for 
two to three weeks. If there is a complicating fracture it may be necessary 
to prolong the period of fixation by a further two weeks. When movement is 
allowed, function of the elbow should be restored by the patient’s unaided 
activity. Massage and passive movements of the joint should be avoided. 

COMPLICATIONS 

The following complications sometimes accompany dislocations of the 
elbow: — 

(1) Fracture accompanying dislocation 

(2) Nerve injuries 

(3) Traumatic ossification at the elbow 

(4) Failure of reduction 

Complicating fractures are rare with dislocations in the first decade, when 
the ends of the bones are largely cartilaginous. In the second decade they 
are common, due chiefly to the vulnerability of the epiphysis of the medial 
epicondyle at this period. In the third decade, again fractures are rare, but 
after that, and especially in elderly people, they may occur. 

The medial epicondyle is most commonly fractured (in association with 
postero-lateral dislocation of the elbow), being pulled away by the attach- 
ment of the strong internal lateral ligament. Most of such fractures are in 
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reality epiphyseal separations. Other fractures found complicating disloca- 
tion of the elbow are fractures of the coronoid process, the head of the radius, 
the external epicondyle of the humerus, and the capitulum. 

Injury to the ulnar nerve usually occurs w'hen dislocation is accompanied 
by fracture of the medial epicondyle. The injury is caused by contusion or 
stretching, and spontaneous recovery is the rule. More rarely a rough 
spicule of bone in the region of the medial epicondyle may cause irritation 
to the ulnar nerve, when it may be necessary to remove the spicule or trans- 
plant the nerv'e to the front of the elbow. Injury to the radial ner\'e may 
occur, but is rare. 

Traumatic ossification at the elbow is due to trauma, either the result of 
the accident or caused by excessive zeal in treatment. When dislocation 
occurs, muscle and capsule insertions into the periosteum are avulsed and 
a subperiosteal hsematoma forms. Thus with avulsion of the brachialis 
anticus from the ulna, or avnilsion of the forearm muscles from the condyles, 
haemorrhage occurs in these regions in front of the joint, and ossification 
may take place in these haemorrhagic areas. This is all the more likely to 
happen if the elbow is roughly handled either at the time of reduction or in 
the early post-reduction period. Passive stretching and forcible movements 
before the periosteum is firmly reattached to the bone should be avoided. 

Failure of reduction is a complication that should not arise if post-reduction 
skiagrams are a routine. 

DISLOCATION OF THE UPPER END OF THE RADIUS 
In rare cases the head of the radius may be dislocated anteriorly. The radial 
head is retained in its articulating position with the lesser sigmoid cavity of 
the ulna by the orbicular ligament and so long as the ulna remains intact 
the interosseous membrane also constitutes a strong support. Thus anterior 
dislocation of the head of the radius is almost invariably accompanied b}-^ a 
fracture of the shaft of the ulna. Operative repair of the ruptured orbicular 
ligament may be necessary. It is in this type of dislocation that injury to 
the radial nerve may occur. 

SUMMARY 

The treatment of elbow dislocations should entail: — 

(1) Radiological examination before reduction and preliminaiy investiga- 
tion to exclude nerve injuries. 

(2) Reduction with fiill relaxation under general anaesthesia with the 
elbow in flexion without resort to excessive force. 

(3) The taking of post-reduction skiagrams. 

(4) Immobilization by cuff-and- collar splint for Wo to three weeks to 
allow completion of the process of healing within the joint. 

(5) The avoidance of any forced movements, manipulations or massage 
m the postoperative period which may tend to the formation of new bone 
(myositis ossificans) around the joint. 



TUBERCULOSIS OF BONES AND JOINTS 

Bv S, ALAN S. MALKIN, M.B., B.S., F.R.C.S,Ed. 

Surgeon-in-Charge, Harlow Wood Orthopadic Hospital, Notthigham; Orthopedic 
Surgeon, Mansfield General Hospital. 

The problem presented by tuberculosis of bones and joints is mainly one not 
of surgery, but of sociology. The infecting organism is known to be either 
the bovine or the human type of tubercle bacillus, which gains access to the 
body either in milk from tuberculous cows, through the lungs, or by direct 
implantation. Direct implantation may occur in those who have to deal 
with tuberculous meat or material. 

It should be recognized and generally accepted that no milk should be 
supplied to the community from a cow that is tuberculous. But no one who 
visits the sheds in which many cows spend a large part of at least the winter 
months can doubt the fact that they are favourable to the spread of tuber- 
culosis among cows, and as a consequence among human beings. Assis- 
tance given to the farmers to enable them to improve the conditions under 
which their cows are housed should be a great economy, not only in the 
prevention of unnecessary suffering, but also even in the saving of human 
life. 

It should also be accepted that the housing conditions of the people and 
the means of segregation should be such as to prevent the risk of spreading 
infection to the other members if a case of pulmonaiy tuberculosis occurs in 
a family. The development of colonies for the tuberculous, where a man or 
woman who had been infected could live in pleasant surroundings doing 
useful work with the minimum of risk to others, would assist also in re- 
ducing the incidence of tuberculosis of bones and joints. There is little 
doubt that if the problem were tackled at its sources, within a reasonable 
period it would cease to exist. 

Although tuberculosis of bones and joints may be caused by either type 
•of tubercle bacillus it is agreed that in children the more common has 
been the bovine type introduced into the body by tuberculous milk; the 
percentage has been reduced recently by the more general and efficient 
pasteurization of milk. In adults, although some cases may be caused by the 
bovine bacillus, a high proportion are due to the human type. Apart, 
however, from its prevention, the question of whether the infection in any 
one patient is of human or bovine origin is academic — it does not affect 
either the treatment or the diagnosis. 

METHOD OF SPREAD 

It is probable that the bacillus after introduction into the system infects 
lymph glands and, when their resistance is overcome, travels by the blood 
stream to bones and joints. If this is so, it can readily be understood that a 
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local diminution in resistance caused by an injury and a resulting contusion 
may in certain patients favour the development of the typical tuberculous 
lesion. This is much more likely to occur if the general condition of the 
patient is poor. 

Sites . — ^Tuberculosis of bones or joints may be primarily diaphyseal, 
metaphyseal, epiphyseal or synovial, but in time may spread in any direction 
in the bone or joint. The infection occurs more commonly in the lower 
limb and the spine than in the upper limb. This may be because the lower 
limb and spine are more liable to injury. 

Whatever the site of the primary lesion may be, during the course of 
treatment some other lesion may develop. This may be a silent one affecting 
some other bone or joint, which on the slightest suspicion should be care- 
fully investigated. It may be pulmonary or renal tuberculosis, although this 
is not common, and very occasionally it may be tuberculous meningitis. 

DIAGNOSIS 

In general this depends upon the history and upon the clinical signs. 

History . — ^Whilst it is known that tuberculosis is not hereditaty, home 
conditions may predispose to infection. There are many instances in which 
several members of a family have been infected. This fact, to which too 
much significance should not be attached, may, if tuberculosis of a bone or 
joint is suspected, lead to an earlier provisional diagnosis than would 
otherwise be possible. This is of great importance, for early treatment is 
vitally necessary and should be instituted without waiting until the diagnosis 
is definite. This necessitates a careful explanation of the position to the 
patient and his relatives to prevent unnecessary anxiety. The symptoms 
usually come on gradually and they may be associated with an injuty. The 
first sign noticed may be slight pain, with some swelling of a bone or joint. 

Clinical signs and symptoms: General . — ^The oft-repeated statement that 
tuberculosis of a bone or joint is a local manifestation of a general disease 
must be constantly remembered. In the early stages of a tuberculous in- 
fection of a bone or joint the patient usually looks ill. The signs indicating 
the presence of a tuberculous lesion are: — 

(1) The appearance of ill-health. 

(2) Localized pain at times — particularly when the hip is affected — associated 
with night cries. 

(3) Swelling of the joint, with muscle spasm preventing movement and causing 
deformity. 

(4) Atrophy of the muscles controlling the joint. 

(5) Slight rise of temperature. 

(6) Abscess formation. 

(7) Bone destruction shown by radiological examination. This may not be 
present in the early stages. If the infection is of the synovial type, rarefaction of the 
bones only will be seen. 

Some of these signs may not at first be ewdent, nor are some ever present 
if the shaft of the bone only is affected. 
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Clinical tests . — ^The diagnosis is complete if tubercle bacilli can be found 
in the pus from an abscess, or if a guinea-pig inoculated %vith the pus 
develops tuberculosis. A negative test does not preclude the possibility 
of tuberculosis. Other clinical tests that can also be made are the Mantoux 
intradermal test and the patch test. They are of value, particularly if 
negative. The sedimentation rate, if raised, is a sign of infection, and there- 
fore a useful aid in diagnosis. 

Tests involving an operation. — K biopsy, in which a portion of synovial 
membrane is excised from a joint and examined microscopically and 
bacteriologically, wth the opportunity that this gives to examine the inside 
of the joint, is of value. This is particularly so in cases which while under- 
going treatment do not take the normal course, and in which the diagnosis 
cannot otherwise be confirmed. When the lower limb is affected an inguinal 
lymphatic gland is sometimes excised for examination. If found to be 
tuberculous this is corroborative evidence of tuberculosis of one of the 
joints of the limb. 


TREATMENT 

As tuberculosis is basically a general condition in which there is local 
evidence of disease, the treatment must be general and local, and it must be 
primarily conservative. The late Sir Henry Gauvain, defining conservative 
treatment, used these words: “By conservative treatment is meant the 
adoption of all measures which tend to improve the patient’s general 
health, increase his powers of resistance to tuberculous disease, and pre- 
serve or restore the part or parts attacked, in contradistinction to radical 
treatment, which aims at the cure of the disease by the removal of the local 
lesion”. From this it follows that conservative treatment does not mean 
merely non-operative treatment, for any treatment, whether surgical or 
otherwise, used with the object of eradicating or overcoming the effects of 
disease, is in this sense conservative. 

General treatment . — In this is included treatment and care of both the 
body and mind of the patient. So far as possible a life in the open air is 
essential. The patient should be in a hospital, removed from the smoke and 
fog of the town, on a well-drained' site where the maximum sun can be 
obtained. Regular exposure of the body to the sun and air to improve the 
general well-being is necessary but must be done gradually and with 
caution. For the beginning of sunlight treatment the early morning sun is 
best, but even to it the body should be exposed only by degrees. Good food, 
well served, is essential. Protein hydrolysate is sometimes of value in im- 
proving general nutrition. Congenial occupation is necessary. There should 
be facilities for occupational therapy which can be carried out during re- 
cumbency and a good hospital library is needed. Cine films are useful in 
relieving the tedium of enforced immobilization. Lectures on subjects of 
general interest are valuable. 


TUBERCULOSIS OF BONES AND JOINTS 199 

In the general treatment of the patient the hospital almoner plays an 
important part. She it is who discusses any economic or domestic difficulties 
which are troubling him, in this way possibly relieving his mind from 
anxieties. The almoner’s work may prevent the premature cessation of 
treatment, which sometimes occurs when patients are worried about their 
home conditions and feel they must return home to deal with them. It is 
essentially the object of general treatment to relieve anxiety, to improve 
well-being and so enable the patient to gain a philosophical outlook. In this 
the cooperation of the patient’s general practitioner is of the greatest value, 
particularly if he is able to pay periodical visits to the hospital. 

Treatment by drugs. — Recently, experiments have been made with three 
substances, sulphetrone, streptomycin and para-aminosalicjdic acid, all of 
which have definite antituberculous properties. Streptomycin has certain 
toxic effects, and streptomycin-resistant strains of tubercle bacilli are 
apt to develop. Sulphetrone and streptomycin have been used in combina- 
tion with some success. Para-aminosalicylic acid has no known toxic effects. 
Insufficient work has as yet been done to assess the results of the use of 
these drugs, but as they are the first so far found to have any effect on 
tuberculosis, their discovery is of great significance. 

Surgical treatment in general . — ^Abscesses when large should be aspirated 
through a valvular opening which seals itself when the aspirating needle is 
withdrawn. It is essential in doing this to use the most scrupulous aseptic 
precautions; failure in this may cause secondary infection wth serious 
consequences. The pus so obtained shoxild be used for diagnostic purposes. 
If a definite diagnosis has been made, aspiration is required only when an 
abscess is large, shows signs of pointing, or is in some way embarrassing 
the patient. In extra-articular lesions removal of the extra-articular focus of 
infection has sometimes been advocated with the object of preventing the 
spread of disease. This, however, is seldom advisable and, if tried, often 
ineffective. ^Vhen a local infection has occurred as a result of a direct 
implantation, particularly in the finger, amputation of the affected part is 
necessary. 

The essential surgical treatment is immobilization involving external 
fixation of the limb or joint, with traction if the hip or knee is involved, 
until the condition has become quiescent, with the addition in certain 
cases of internal fixation. The aim of treatment is not to obtain a movable 
joint but to arrest the disease. The ultimate function of the joint depends 
Upon the degree of destruction which has occurred before it becomes 
quiescent. When can the condition be considered quiescent? This is de- 
cided on the following points: — 

(1) The absence of muscular spasm and pain. 

(2) Steady diminution of swelling and the disappearance or calcification 
of abscesses. 

(3) The X-ray appearance sho%ving consolidation of the affected area. 
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(4) The return of the sedimentation rate to normal. 

(5) An increase in weight and general improvement in health. 

Whereas, when major joints are infected, patients should in theor}' con- 
tinue treatment by immobilization until quiescence has occurred, in adults, 
because of its general effect, the length of treatment has sometimes to be 
cut down. It is a question of deciding in each indi\ddual case what is best 
to be done for the patient regarding him as a whole. 

TUBERCULOSIS OF THE SPINE 

Physical signs . — ^Apart from the general S}'mptoms, the diagnosis is made 
chiefly on the basis of localized pain and rigidity of the spine. This is often 
accompanied by a feeling of weakness on the part of the patient, who when 
sitting in the upright position supports his spine by using his arms (similar 
signs may occur in subacute osteomyelitis of the spine). An abscess is often 
present and the X-ray shows destruction of bone. In sacro-iliac disease the 
signs are often indefinite, and the first sign indicating the presence of 
tuberculosis may be an abscess. 

Treatment . — For the treatment of this condition many methods liave 
been evolved. They range from plaster of Paris beds to frames of various 
tj'pes, the object of all being immobilization of the spine. Plaster of Paris 
beds are of special value when there is considerable deformity of the spine, 
but Jones’s straight frame is a most satisfactory’- splint for the routine treat- 
ment of the average case. It requires, however, special skill on the part of 
the nursing staff if it is to be really effective. 

Robert Jones's frame: This consists of a metal framework, made to fit each patient, 
on which a saddle consisting of an outer covering of basil leather smffed tightly with 
lambs’ wool is placed. On this a patient can lie with his spine relatively immobilized 
in comparative comfort. The side bars of the frame, both for the body and the legs, 
are malleable and, when moulded to the body, limit lateral movement. The frame 
extends from the lower cervical region to below the knees and is used for lesions of 
the spine from the mid-dorsal area to the sacro-iliac joints. 

When the lesion occurs at a higher level than the mid-dorsal region additions 
have to be made to the frame. In tlie upper dorsal region a head-piece on which the 
head rests is added, and if the cervical spine itself is involved, a sunken head-piece 
into which the head fits is used. 

Although the frame should prevent a deformity from occurring, the question 
may be asked, “What should be done to correct a deformity which already 
exists?” The answer to this is that no attempt should be made to open up 
or separate vertebral bodies which as a result of a disease have come to- 
gether, but the deformity can be masked rather than corrected by hyper- 
extending the spine above and below the diseased area, and so improving 
the general balance of the body. 

Paraplegia.— This is a comph'cation of tuberculosis of the spine which is 
relatively uncommon. It may be caused by cedema occurring around the 
spinal cord, abscess formation compressing the cord, or by pressure of bone. 
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As a rule in milder cases paraplegic S5Tnptoms disappear with immobiliza- 
tion. Occasional!}', however, operative treatment is necessar}'. This takes 
the form of either costo-transversectomy or laminectomy, depending upon 
the presumed cause of the paraplegia. If it is thought that the paraplegia is 
due to pressure by an abscess, costo-transversectomy is done. In this opera- 
tion the posterior part of a rib at the required Ie%'el is excised together Avith 
the adjacent transverse process, and access is so obtained to the front of 
the vertebne affected, and the abscess evacuated. If on the other hand the 
paraplegia is due to pressure of bone, then a laminectomy is performed, 
the removed laminae being replaced by bone grafts to support the 
Aveakened A'ertebrae. 


Splintage after imndbilization. — ^When the period of immobilization is 
completed — a minimum of tAveh'e months for adults and rarely less than 

tAA'o years for children — the frame is replaced 
" '* by a spinal support — the Jones’s posterior 
'' spinal support (fig. i). If the upper dorsal area 

I is affected, a collar is added and strapped to 

' I the support, and if the cerAical spine is affected, 
I a doll’s collar is used also. For lesions of the 
« fifth lumbar A'ertebra and the sacro-iliac joint 
a short spica is at first used instead of a pos- 
* terior spinal support, being later replaced by 
a sacro-iliac support. 

The spinal support should be AA'om imtil 
firm consolidation has taken place or for a 
minimum period of tAAO to three years. In 
children it is best to maintain the support 
xmtil the end of the groAA'ing period, unless 
\ sound bony fusion has taken place. 

^ /w - f Internal fixation. — In adults, A\'hen the con- 

, dition has become quiescent, in addition to 

with collar for tuberculosis of the external fixation proA'ided by the support, 
dorsal region of the internal fi.xation of the A'ertebral lamina by 
spine grafts is of great value, particularly if 
there is any lateral displacement of vertebrae or if bony fusion of vertebral 
^ bodies has not taken place. The object of the grafts is to fix the laminae of the 
affected A'ertebrs together Asith tAAU above and tAA'o below this area, and so 
minimize the risk of a sudden strain or jarring awakening a quiescent lesion 
mto actmty, Ai'hich might happen if there AA'ere only a fibrous ank}dosis. It 
is important that the spine should har-e reached a quiescent stage before 
grafdng is done, othenA’ise the graft may tend to hold A'ertebral bodies apart 
and so prcA'ent that fusion AA-hich is so important in the healing process. 
The tA-pe of graft often used is the tivin tibial graft. Instead of this a shaped 
tibial graft or iliac bone may be used. In children a grafting operation 
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should be done only for special reasons, such as a lateral deformity. 


Spine gtaf ting: twin tibial grafts. 
— ^Two strips of bone are cut from 
the shaft of the tibia and placed on 
the lamin® after these have been 
exposed and made raw. The grafts 
should extend to tsvo vertebite 
above and two below the affected 
area. It is usual for the patient to 
be immobilized on the frame for 
about three months after tire graft- 
ing operation, the subsequent 
course being similar to that already 
described. Operative fusion of the 
sacro-iliac joint is rarely necessary. 


THE HIP 

Physical sigm . — ^The hip is 
usually flexed and adducted, 
movement is painful, and the 
early symptoms may be referred 
to the knee. Two conditions 



Fig. 2. — Fusion of the 
spine. Twin tibial grafts 
in position on the 
laminae. 



Fig. 3. — Lateral 
view of spine show- 
ing tibial graft in 
position on lantinte. 


are sometimes confused with tuberculosis of the hip. Local symptoms may 
be simulated by a strain of the hip joint, but the general signs already 
mentioned are not then present. In osteochondritis of the hip (Perthes’s 
disease) there is a limp with restricted movements, but the symptoms are 
much milder in degree than in tuberculosis. 



Fig. 4. — Patient on Jones’s abduction frame for tuberculosis of the hip. 


Treatment . — As in the treatment of the spine, different types of splint 
have been devised for this condition but as a routine method a Jones’s 
abduction frame, if used carefully, is an effective and satisfactoiy’ splint. 
It differs from the straight frame for the spine in that the leg pieces are 
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prolonged beyond the end of the feet so that extension can be applied to 
the legs, and the splint is so made that the affected leg can be abducted to 
any degree required. 

If severe adduction and flexion deformity of the hip are present, some 
have advocated manipulative correction before placing on the splint. It is 
found, however, that in most cases continuous and steady traction, par- 
ticularly if in the early stages the limb is supported on a pillow placed on 
the splint, will gradually correct the deformity. If the deformity caimot be 
corrected it is better to wait until the quiescent stage has been reached and 
then to correct it by operation. 

Operative treatment , — ^This may take the form of transtrochanteric or 
subtrochanteric osteotomy to correct a deformity, or of one of the various 
types of fusion operation. In some patients in whom, in spite of traction, 
the hip gradually subluxates because of continuous erosion of the ace- 
tabulum, operative treatment is needed. It is also of value in cases in which 
fibrous, and not bony, ankylosis has occurred, for in these cases there is a 
strong tendency to recurrence of the deformity. It is best then to adopt an 
operative procedure wluch is extra-articular, so avoiding opening up the 
affected area of bone. In children two methods in particular have been 
found effective: — 


(i) llio-femoral fusion . — In the Wilson operation— useful for children—^ flap of 
bone is turned down from the outer table of the ilium and hinged on its lower 
„ extremitj', it is bent over and embedded in a cleft cut in the great trochanter (fig. 5), 
• This method results in 

the formation of a bony 
bridge extending from 
the ilium to the femur 
and, if successful, 
stabilizes the hip joint. 
In adults the flap of 
bone from the ilium is 
replaced by a tibial 
gi^t. 

This operation is not 
advisable when there 
is continuous erosion, 
either of the acetabu- 
lum or of the head of the 
femur, until complete 
quiescence has occurr- 
ed — which may be a 
very prolonged period. 

Ischio-femoral fusion 
{Brittain’s operation). 
— ^The operation con- 
sists of diriding the 
shaft of the femur — 

a transtrochanteric osteotomy — ^making a cleft in the ischium and passing a graft 
cut from the tibia between the ends of the divided femur into this cleft, then dis- 
placing the lower fragment of the shaft of the femur inwards (fig, 6). The object 
of the operation is to form a permanent bony bridge uniting the femur to the ischium. 



Fig. 5 . 
Flap 


-Ilio-femoral fusion, (a) 
of bone turned down 
from ilium and embedded in 
great trochanter. 


fusion showing tibial 
graft joining shaft of 
the femur to the ischium 
(Brittain’s method). 
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After both these operations a long plaster spica has to be used to in 
mobilize the joint until fusion is complete. 


COMPLICATIONS OF RECUMBENCY 

As the treatment of tuberculosis of the spine and hip involves recumbeni 
this in itself may cause certain complications: — 

Renal calaihis . — ^An uncommon complication which can be avoided 1 
regular tilting of the patient to ensure adequate drainage for the kidne 
and by insisting that the patient has 
adequate fluids to make up for the 
dehydration which may result from 
long exposure to the sun. The calculus 
of calcium phosphate usually dis- 
appears on the resumption of the up- 
right position. The possibility of a 
calculus should be suspected if after 
turning the patient into the prone 
position — ^which is done periodically 
to inspect the back — hsematuria 
occurs. 

Pressure sores . — ^These occur sur- 
prisingly seldom and can be entirely 
prevented if special nursing care is 
taken. In particular it is necessary to 
provide careful padding and protec- 
tion for a prominent bony kyphosis. 

THE KNEE 

Physical signs . — No special physical 
signs are presented by the knee and 
other joints of the limbs. If, as is often 
the case, the infection of the knee is 
of the synovial type there may be no 
early radiological signs. 

Treatment is carried out on a 
Thomas’s bed splint. The knee is sup- 
ported by slings and held in position by 
strapping extensions applied below the 
joint. Great care has to be taken that subluxation of the tibia does not occu 
This is prevented by a pad applied to support the upper end of that boni 
In children, when quiescence has been attained, a guarding plaster is applie 
to the knee, from the upper part of the leg to a few inches abov'e the ankl< 
and this is worn with a caliper splint (fig. 7 ). In adults, unless the infectio 
has remained synovial and a useful range of movement has been retainec 



Fig. 7. — Caliper and yarding pla; 
applied for tuberculosis of the kr 
Straps holding the leg in position in 
caliper arc not shot™. 



TUBERCULOSIS OF BONES AND JOINTS 20$ 


the safest procedure is by operative excision, to arthrodese the joint, the 
patient when ready to get up, doing so, as in the case of children, with a 
guarding plaster and caliper. The use of this is continued until fusion has 
taken place. Opinions have varied as to whether it is better to have a knee 
stiff in the straight or slightly flexed position. This should depend upon the 
individual need of the patient with a preference for the straight position in 
the average case. Occasionally amputation of the limb has to be considered. 

OTHER BONES AND JOINTS 

The remaining bones and joints of the limbs are treated in plaster of Paris 
in the optimum functional position. 

The ankle: foot . — ^Plaster of Paris should hold the ankle at right angles. 
Walking after the quiescent stage has been reached should be begun in 
plaster. Astragalectomy is sometimes needed. In severe cases amputation 
may be necessary in adults. 

The shoulder . — ^This is treated in plaster of Paris in the right angle 
abducted position, which position may be attained by gradual corrective 
plasters. When quiescent the joint should be fused. Probably the best 
method of doing this is by excising the joint, turning the acromion into a 
cleft in the humerus, and reinforcing this by a tibial bone graft. The aim 
should be to fix the shoulder in about 70° of abduction with 20° of flexion, 
with a few degrees of external rotation. 

The elbow . — The elbow is held flexed at about 90° — either more or less — 
depending upon the work of the patient, until quiescent. 

The zorist . — ^The position of ankylosis is zo° of dorsiflexion. When 
quiescent, unless firm bony ankylosis has occurred, a fusion operation, 
using a tibial bone graft extending from the lower end of the radius to the 
posterior surface of the carpus, is needed. 

The carpus and fingers . — ^These should be fixed in plaster in the slightly 
flexed position. 


CONCLUSION 

The best method of dealing with tuberculosis of bones and joints is by 
prevention: each patient is evidence of failure on the part of the community 
to face the problem. Nevertheless, the great majority of patients, if given 
adequate treatment in suitable conditions, can hope that the result will be 
satisfactory and will enable them to become independent and self-supporting 
citizens. 


AMPUTATIONS 

By JOHN CHARNLEY, M.B.. B.Sc., F.R.C.S. 

Lecturer in Orthopadics, Manchester University; Assistant Honorar}' 
Orthopcedic Surgeon, Manchester Royal Infirmary. 

Many points of interest in amputations tend to be purely technical, and 
therefore lie more in the province of the surgeon, but for the general 
practitioner there are certain aspects on which he would do well occasionally 
to refresh his mind; these are; — (i) The principles which govern the design 
of the ideal stump; (2) the principles underlying the technique of emergency 
amputation; (3) the domiciliary supervision of the recent stump. 

THE DESIGN OF THE IDEAL STUMP 

The upper extremity . — In the arm and forearm the form of the stump and 
the level of section offer no special problem; usually the level is self-evident 
and the preservation of maximum length is of paramount importance. The 
level of amputations in the fingers, however, sometimes gives rise to difficulty 
as a result of an old dictum that one should never amputate through the 
proximal interphalangeal joint but always through the metacarpo-phalangeal 
joint, because the proximal phalanx has only the tendons of the lumbrical 
and interossei to flex it. My own experience is against this; I have seen many 
fingers so amputated which have had powerful flexion, and which to the 
heavy manual worker seemed to be of some value and certainly did not 
impair the function of the hand by “getting in the way”. If the patient is of 
any class other than the heavy labourer then the amputation should always 
be through the shaft of the metacarpal itself. In the case of the index finger 
a careful amputation through the shaft of the metacarpal gives a most 
gratifying result, and it almost seems to compensate the patient for loss of 
the digit instead of leaving the bulbous knuckle as a perpetual reminder of 
his misfortune. 

The lower extremity . — Because of the special function of weight bearing 
the lower limb is the true subject of stump design. In England the ex- 
periences of the Ministry of Pensions have resulted in only two stumps 
being recognized as “ideal”; these are, the below-knee amputation contain- 
ing 4 to 5 inches of tibia measured from the joint line, and the above- 
knee amputation containing from 9 to 12 inches of femur measured from 
the great trochanter (the larger length being for tall subjects). As regards x 
technique it is recommended that the bone-end is covered only Mth skin^ 
and deep fascia; that no attempt be made to include muscle in the flaps; 
that the nerves are sectioned at the level of the muscle and that they are not 
drawn down, crushed, injected with alcohol, or tied with ligatures. This 
treatment of the nerves is thought to render less likely the start of nerve 
pain in amputation stumps. As it is now recognized that an amputation 
neuroma is a physiological response to division of a nerve, it is obviously 
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better to allow the neuroma to form at the end of the stump where it will 
be free from pressure in a modem prosthesis. 

The ideal lengths of the above-knee and below-knee stumps have been 
evolved as a compromise betu'een (i) the longest length of stump which is 
likely to be free from circulatory complications, and (2) the mechanical 
requirements of the limb-fitter. 

In estimating the maximum length of stump likely to be free from cir- 
culatory complications, it is oitly necessary to imagine an amputation 
through the lower third of the tibia to realize that the last 4 inches of such 
a stump would consist of nothing more than skin-covered bone, and this 
at a site which is notorious for its tendency to varicose ulceration, even in the 
normal patient. In the same way amputation at the level of the femoral 
condyles leaves thin skin tightly stretched over a bulbous bone-end, and 
there is no muscle above it for nearly six inches. This is one of the reasons 
why the limb-fitting surgeon has condemned the “end-bearing stump”. 
The records of the Ministry of Pensions from the 1918 war have shown that 
the majority of 83^10 amputations have eventually fallen to re-amputation 
at a higher level after a variable period of }'ears. 

As regards the limb-maker’s mechanical requirement, it must be re- 
membered that the end-bearing stump, i.e., through the knee or at the ankle, 
carmot be accorrunodated in an elegant prosthesis because, in the case of 
the thigh, the knee mechanism has to be outside the bulbous-ended stump, 
and in the case of the ankle it is impossible to design a S}TOe’s prosthesis 
which a female could wear without its being very noticeable. 

In Canada and America common practice is in agreement with the above 
opinions with the exception that more attempts to use end-bearing stumps 
are still countenanced. It has been suggested, and with a strong possibility 
that this may be true, that the Canadian winters, being dry, cause less 
circulatory disturbance than the winters we are accustomed to in England. 
For this reason the 83^10 amputation is held in good favour by the Canadians 
and Americans. 

Unorthodox amputations . — ^The principles just outlined are those which 
underly the present teaching in the amputation of election; but it must not 
be forgotten that there are many unorthodox amputations still functioning, 
or which have functioned well for man3’^ years. Personall3’-, I would always 
try a Syme amputation on a young man rather than an immediate below- 
knee amputation, although suitable cases for a 8yme amputation are rare. 
Again, I would never be frightened of attempting an amputation through the 
forefoot (Lisfranc), as I have seen several patients who were able to walk 
well in an ordinary shoe after filling the toe mth cork, with the added 
advantage of being able to walk short distances barefoot. Between the S3'me 
and Lisfranc, however, nothing should be attempted; e,xperience has shown 
that the Chopart (mid-tarsal) amputation is not a good amputation as the 
lack of tibialis anterior causes the heel to be dravn up and the weight to 
fall on the forward-tilted scar. 
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Many points of interest in amputations tend to be purely technical, and 
therefore lie more in the province of the surgeon, but for the general 
practitioner there are certain aspects on which he would do well occasionally 
to refresh his mind; these are:-^i) The principles which govern the design 
of the ideal stump; (2) the principles underlying the technique of emergency 
amputation; (3) the domiciliary supervision of the recent stump. 

THE DESIGN OF THE IDEAL STUMP 

The upper extremity. — In the arm and forearm the form of the stump and 
the level of section offer no special problem; usually the level is self-evident 
and the preservation of maximum length is of paramount importance. The 
level of amputations in th& fingers, however, sometimes gives rise to difficulty 
as a result of an old dictum that one should never amputate through the 
proximal interphalangeal joint but always through the metacarpo-phalangeal 
joint, because the proximal phalanx has only the tendons of the lumbrical 
and interossei to flex it. My own experience is against this; I have seen many 
fingers so amputated which have had powerful flexion, and which to the 
heavy manual worker seemed to be of some value and certainly did not 
impair the function of the hand by “getting in the way”. If the patient is of 
any class other than the heavy labourer then the amputation should always 
be through the shaft of the metacarpal itself. In the case of the index finger 
a careful amputation through the shaft of the metacarpal gives a most 
gratifying result, and it almost seems to compensate the patient for loss of 
the digit instead of leaving the bulbous knuckle as a perpetual reminder of 
his misfortune. 

The lower extremity. — Because of the special function of weight bearing 
the lower limb is the true subject of stump design. In England the e.v- 
periences of the Ministry of Pensions have resulted in only two stumps 
being recognized as “ideal”; these are, the below-knee amputation contain- 
ing 4 to 5 inches of tibia measured from the joint line, and the above- 
knee amputation containing from 9 to 12 inches of femur measured from 
the great trochanter (the larger length being for tall subjects). As 
technique it is recommended that the bone-end is covered only wdth skin^ 
and deep fascia; that no attempt be made to include muscle in the flaps; ^ 
that the nerves are sectioned at the level of the muscle and that they are not 
drawn do%vn, crushed, injected with alcohol, or tied Mth ligatures. This 
treatment of the nerves is thought to render less likely the start of nerve 
pain in amputation stumps. As it is now recognized that an amputation 
neuroma is a physiological response to division of a nerve, it is obwously 
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(1) Primary closure: Careful closure in layers with multiple sutures and drainage 
with tubes. 

(2) Delayed closure: One or two sutures; closure later. 

(3) Delayed closure: No sutures, skin traction to flaps, Thomas’s splint; closure 
later. 

(4) Delayed closure: Closure with three or four sutures over pack of vaseline 
gauze or of dry gauze; closure later 

"Witli adequate chemotherapy, and provided that the patient has not to 
be moved for a long journey shortly after the amputation, all these methods 
will yield a high percentage of clean wounds, but the method which I wish 
to advocate here is that of closure over a dry pack, because of my personal 
experience with the method (Jack and Chamley, 1943) and because I 
believe that it can be better justified by reason than most others. 

Delayed closure tcith the -use of a dry gauze pack . — In all emergency amputations 
the wound should be regarded as more or less heavily inoculated with bacteria. 
The proliferation of the inoculum is favoured by blood clot as the organisms are 
unreached by the antibacterial defences of the body. Merely to suture a wound 
loosely or to insert tubes does not prevent the accumulation of clot — indeed the 
interior of a tube is an ideal site; a tube merely allows the infected and liquefied clot 
to escape. In the same way a vaseline gauze pack encourages oozing, as it delays 
clotting, as do the parafiined wails of the Kimpton tube, and it only allows overflow 
to the exterior. A dry gauze pack on the other hand does not encourage oozing, and 
when the pack comes to be remo\'ed there will usually be no black clot visible, 
except possibly on the bone-end itself. If the ends of the pack are allowed to project 
from the comers of the wound so as to make contact with the external dressings, 
capillarity will allow tissue fluid to escape. It is futile to use a "dry” pack if this is 
totally enclosed in the wound; it is essential that the ends project at each side. A 
second important action of the pack is in securing haemostasis by providing a firm 
base for the external bandage. The skin flaps are thus under gentle pressure between 
the external dressings outside and the internal pack inside; the diSiculty of appljing 
a firm compression dressing to a loose stump without a pack is considerable. Finally, 
a third action of the pack is to prevent the skin flaps from shrinking — it is in fact a 
form of skin traction applied internally. 

The success of this method depends largely upon the care with which 
the second stage of the operation is performed, and success can only result 
if the surgeon completely understands the rationale of the method. The 
pack must be removed under aseptic precautions not later than the fifth 
postoperative day. The reason for this is that if left any longer the ingrowth 
of granulation tissue will result in fresh bleeding wften the pack is removed 
and a new^ clot will accumulate. "When the pack is removed it must therefore 
be done with the utmost gentleness so as not to invite bleeding. Finally, the 
woimd must be dressed with a carefully applied pressure dressing to 
prevent the accumulation of serum. 

CARE OF THE STUMP 

In the home the practitioner is likely to encounter recent cases of amputa- 
tion waiting for the fitting of an artificial limb. It is important that he should 
be able to judge if the patient is being well instructed in the care of the 
stump, and be able to make suggestions if the patient has not understood his 
instructions. 
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THE THEORY OF EMERGENCY AMPUTATION 

The country practitioner may be faced with an emergency amputation 
following road or agricultural injuries which his fellow in the city is unlikely 
to encounter owing to the proximity of accident centres to industrial areas. 
In the industrial towns the practitioner may have to sever a crushed limb 
in order that the patient may be removed to hospital, but this will require 
nothing more than common sense and a sharp instrument. The experience 
of two world wars has reaffirmed the importance of two primary objects in 
emergency amputation: — (i) to aim for the longest possible primary stump 
and (2) to plan the amputation with flaps for delayed closure. 

The long primary stump . — Obviously a long primary stump will make it 
possible for an ideal stump to be fashioned by a specialist at some later 
date; but it must not be forgotten also that many unorthodox long stumps 
have given good service despite current dogma, and without re-amputation; 
there is no point therefore in encroaching too near the elective site. Emer- 
gency amputation is technically easy in the low sites of section of the limb, 
as these sites are the narrow parts above the ankle and the knee where the 
amount of muscle to be divided is minimal. In this connexion a word of 
warning must be uttered against the temptation to disarticulate at a joint as 
an emergency measure, and even more so against the temptation to dis- 
articulate at the knee, although in theory this might sound very attractive as 
being free from shock, hemorrhage or channels of infection. Experience 
has shown that the expanded ends of these bones are covered only with a 
thin layer of skin and mild infection drags on for weeks until the elective 
re-amputation may have to be performed with an unhealed terminal ulcer. 

In aiming for a generous length of primary stump the bone should always 
be divided at a higher level than the skin in order that flaps can be fashioned 
of sufficient length to cover the bone-end. In other words, a guillotine 
operation should never be performed (sectioning the bone and soft parts 
at the same level) because healing is slow, the patient is miserable, and 
elective amputation will generally have to be risked in the presence of an 
unhealed terminal ulcer. 

Points in technique . — ^Having divided the skin, fat, and deep fascia as near to the 
primary skin wound as common sense dictates, the circular incision can be con- 
verted into rectangular flaps by two lateral incisions. The flaps are raised, pre- 
ferably with the deep fascia, to the level of bone section as estimated from the 
thickness of the limb. The muscle should now be sectioned with a circular sweep of 
an amputation knife at the level of proposed bone section. An amputation knife is 
preferable to the small “Bard-Parker” type of knife which results in “section by a 
thousand cuts”, which often means that the same vessel may be cut at two levels 
close to each other. No special treatment of the periosteum is advocated. In severing 
the tibia it is essential always to remove the sharp anterior angle on the subcutaneous 
border; omission of this detail may result in an ulcer on what otherwise might have 
given a permanent stump without further re-amputation. 

Delayed closure . — ^Having removed the damaged limb the surgeon is now 
faced with the decision of how to cover the bone-end with the skin flaps. 
The following possibilities present themselves: — 
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attitude and insist that the pain v/ill soon disappear. To be too sympathetic 
to a patient who retains a leather finger-stall is doing him a disservice, and 
the patient should be encouraged to expose the stump to the air and to 



Fig. 2. — ^Type of stump exerciser which can be used at home. 


experiment in getting familiar with any unpleasant sensation in contact with 
external objects. In my own experience only a few cases of painful amputa- 
tion stumps in the fingers have yielded satisfactory results from attempts to 
remove neuromas; those cases which are worth while exploring are those in 
j which the patient does not show other signs of apprehension and the 
tenderness is localized to a “trigger” point which can be touched off with 
the pressure of a pencil always in the same spot. Cases in which the patient 
flinches from pressure applied over a wde area are rarely benefited by 
excision of the neuromas. 

^ Reference 

Jack, E. A., and Charnley, J. (1943): Brit. med.J., ii, 131. 
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While awaiting the fitting of a stump two objects must be attained: — 
(i) the shrinkage of the stump into a conical shape, and (2) the prevention of 
flexion contracture in the joint proximal to the amputation. 

The conical stump can be achieved by careful bandaging, and this can only 
be done if fhe patient, or the relative, has been sho^vn how to re-apply the 
bandage morning and evening. It is worse than useless to have a bandage 
which can be slid off fike a hat or one that gets its purchase on the stump 
by circular constricting turns just proximal to the end, which have the effect 
of causing the end itself to become bulbous. In my experience the most 
effective bandage is one which looks rather amateur because it is improvised 
turn by turn and is not a regular “textbook” bandage which is applied to a 

fixed pattern. The essential 
thing about the bandage is that 
it should include numerous 
oblique turns, each of which 
covers part of the end of the 
stump and which is held in 
place by the intervening cir- 
cular turns. This arrangement 
of alternating oblique pressure 
turns and circular retention 
turns is indicated in figure i. 
As the bandage is arriving to- 
wards the end, a few turns 
should be passed round the 
body, if it is a thigh amputa- 

Fig. I. — Oblique pressure turn and circular re- tion, to assist in holding the 
tention turn which form the basis of the bandage on. The bandage itself 
bandage by continuous repetition. , , f .,7 

* should be of the widest crepe 

obtainable, and for the compression of a thigh stump it is best to stitch 
two 6 -inch bandages end to end. 

The flexion contractures of the joint proximal to the level of amputation 
can be prevented by regular exercises to strengthen the muscles. These 
e-xercises are also of value in preparing the power of the stump for motivating 
the prosthesis, and they also have a beneficial influence on the morale and 
prevent a feeling of apprehension becoming permanent. This feeling of 
apprehension is the natural result of a recent and disconcerting “phantom” 
limb. A stump exerciser should be improvised from a sling, and cord 
attached to a weight and pulley or to a spring exerciser, which can be 
purchased from any sports-shop (fig. 2). 

In finger amputations the use of the other digits is of such importance that 
it is self-evident; but the attitude of the practitioner towards a painful 
amputation stump after removal of a finger needs to be carefully studied. 
The vast majority of painful digital stumps are probably hysterical in 
origin, and the practitioner would do well to adopt a robust and cheerful 
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operate on men who work at the coal face. In the remaining cases we 
conducted investigations to eliminate other causes of sciatica, such as 
spondylolisthesis, osteoarthritis of the hip joint or tuberculous osteitis of a 
vertebra. Local foci of infection were searched for and corrected but whole- 
sale extraction of teeth was never indulged in. Also, to people whose general 
health was below par, tonics and artificial sunlight were administered. 

We then chose those cases with severe scoliosis, greatly restricted spinal 
movements, loss of an ankle jerk and objective sensory loss in a specific 
dermatome. Next, those with few signs but whom we judged to be par- 
ticularly good types and whom we thought to be suffering from severe pain. 
Those patients who had had frank attacks of neuritis elsewhere in the body 
or those who showed signs of rheumatism, such as deformation of the joints, 
and those who gave a history of toxic synovitis were eliminated, and also 
those with severe tenderness over the distribution of the sciatic nerve, as we 
regard severe local tenderness as a sign of toxic interstitial neuritis. 


SIGNS AND SYMPTOMS 


Of the 200 patients, 173 were males and 27 females. The ages ranged from 
nineteen to sixty; the greatest number (loi) were in the fourth decade of 
life (50.5 per cent.), and the next largest was 52 in the third decade (26 
per cent.). Patients were operated upon both from the Services and from 
Chilian life: 94 (47 per cent.) came from the Services, 106 (53 per cent.) were 
civilians, and all grades of worker, from the heav)' manual worker to the 
* sedentary worker, were represented. 


Symptoms . — Only 76 (38 per cent.) of the 200 patients gave a history of a definite 
injury to the back; in the remaining 124 (64 per cent.) no history of injury was 
obtained. The average duration of symptoms was thirty-five months: the shortest 
period of suffering being one month and the longest thirty years. If the extremes 
are excluded, average duration of pain was about eighteen months to two years. 

Approximately one-third (34.5 per cent.) of the cases had begun with gradual 
onset of sciatic pain — a smaller proportion (26.5 per cent.) with gradual onset of 
backache. Twenty per cent, had experienced sudden onset of backache as the 
initial symptom of their illness, whilst 13.5 per cent, had experienced sudden onset 
of sciatic pain. The remainder had begun with gradual or sudden combined backache 
and sciatic pain. In the whole series 18 per cent, had enjoyed intervals of complete 
freedom from pain in the course of the illness, whereas in 164 (82 per cent.) the 
symptoms had been continuous but of varying severity, that is to say they had 
never been completely free from pain. In 83 cases (41.5 per cent.) the pain was in 
the right leg and in 107 (53.5 per cent.) in the left leg. The leg pain was exacerbated 
^_.^by straining, coughing and sneezing in 149 cases (74.5 per cent.). 

; Physical signs . — In those cases which were ambulant a marked limp was 

present in 137 (68.5 per cent.). The extremely severe cases were confined to 
^ bed and were unable to stand or walk. Flattening of the normal lumbar 

; hoUow occurred in 151 cases (75.5 per cent.); this flattening was at times 

very marked, in some cases amounting to a lumbar Ityphosis in the region 
j of the 3rd and 4th lumbar spinous processes. Scoliosis was outstanding in 
128 cases (64 per cent.). The direction of the deformity was variable, some 
cases showing convexity to the affected side, others to the unaffected side. 
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From the Neurosurgical Unit, Newcastle General Hospital, Newcastle-upon-Tyne. 

From January 1941 to December 1944, 500 patients suffering from sciatica 
were referred to the Neurosurgical Unit at the Newcastle General Hospital 
for investigation and treatment. Of these 500 cases, 200 were operated upon ' 
for a herniated nucleus pulposus, and laminectomy was performed. The 
object of this communication is to give the criteria by which the patients 
operated on were selected from the main group; to present in detail the 
symptoms and signs in the cases in which a herniated nucleus pulposus vas 
found at operation so as to throw light on the problem of diagnosis; to 
explain the mechanism of the pain in those cases in which no great abnor- 
mality was found at operation; to describe our operative findings and to 
appraise our operative methods; and to review our long-term postoperative 
results. 

The criteria by which 200 cases were selected for operation . — In all there 
were 200 cases under review; — 

Complete immobilization in bed for at least three weeks had failed to give satis- 
factory relief. Most of the patients had received all kinds of formal physiotherapy, ^ 
including radiant heat, diathermy, infra-red rays and massage; fourteen had been 
immobilized completely in plaster of Paris beds for long periods; sixteen had been 
treated by spinal manipulation under general anssthesia; about one-third, at some 
time or other, had had injectioiis of novocain into various muscle groups or into 
the sciatic nerve itself. In many cases attempts had been made to stretch the sciatic 
nerve by various ingenious methods. 

In the early groups of cases the first sorting was made on psychiatric 
grounds. Those with frank psychiatric disorders were eliminated by our 
psychiatrist, Dr. Munro; there were few of these. On our own judgment we 
eliminated many others — ^those who appeared to be nervous types or who, 
we thought, were e.xaggerating their disability, and those whose general 
behaviour in the wards was unsatisfactory. For example, many could walk 
long distances to the cinema but could do little else; also there were the 
mischief-makers who agitated others to complain. Of course w’e know this 
is a very arbitrary method and often unjust in assessing a man. In simple ■ 
terms, according to our o\vn personal experiences, a patient was selected 
as the right type or eliminated as the wrong type. 

Then, on purely physical grounds, the poor physical 1)^303 were 
eliminated; also those with varicose veins, and those already downgraded or 
ill from complaints other than sciatica. In addition, men were excluded who 
had to return to particularly heavy jobs, such as a “blacksmith’s striker”, 
although later selection on those grounds changed; now we commonly 
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operate on men who work at the coal face. In the remaining cases we 
conducted investigations to eliminate other causes of sciatica, such as 
spondylolisthesis, osteoarthritis of the hip joint or tuberculous osteitis of a 
vertebra. Local foci of infection were searched for and corrected but whole- 
sale extraction of teeth was never indulged in. Also, to people whose general 
health was below par, tonics and artificial sunlight were administered. 

We then chose those cases with severe scoliosis, greatly restricted spinal 
movements, loss of an anHe jerk and objective sensory loss in a specific 
dermatome. Next, those with few signs but whom we judged to be par- 
^ ticularly good types and whom we thought to be suffering from severe pain. 
Those patients who had had frank attacks of neuritis elsewhere in the body 
or those who showed signs of rheumatism, such as deformation of the joints, 
and those who gave a history of toxic synovitis -were eliminated, and also 
those with severe tenderness over the distribution of the sciatic nerve, as we 
regard severe local tenderness as a sign of toxic interstitial neuritis. 

SIGNS AND SYMPTOMS 

Of the 200 patients, 173 were males and 27 females. The ages ranged from 
nineteen to sixty; the greatest number (loi) were in the fourth decade of 
life (50.5 per cent.), and the next largest was 52 in the third decade (26 
per cent.). Patients were operated upon both from the Services and from 
civilian life: 94 (47 per cent.) came from the Services, 106 (53 per cent.) were 
civilians, and all grades of worker, from the heavy manual worker to the 
* sedentary worker, were represented. 

Symptoms . — Only 76 (38 per cent.) of the 200 patients gave a history of a definite 
inju^ to the back; in the remaining 124 (64 per cent.) no history of injury was 
obtained. The average duration of symptoms was thirty-five months; the shortest 

* period of suffering being one month and the longest thirty years. If the extremes 
are excluded, average duration of pain was about eighteen months to two years. 

/ Approximately one-third (34.5 per cent.) of the cases had begun with gradual 

, onset of sciatic pain — a smaller proportion (26.5 per cent.) with gradual onset of 
backache. Twenty per cent, had experienced sudden onset of backache as the 

* initial symptom of their illness, whilst 13.5 per cent, had experienced sudden onset 

j- of sciatic pain. The remainder had begun with gradual or sudden combined backache 

j and sciatic pain. In the whole series 18 per cent, had enjoyed intervals of complete 

freedom from pain in the course of the illness, whereas in 164 (82 per cent.) the 
P symptoms had been continuous but of varying severity, that is to say they had 
,5 never been completely free from pain. In 83 cases (41.5 per cent.) the pain was in 
^ the right leg and in 107 (53.5 per cent.) in the left leg. The leg pain was exacerbated 
by straining, coughing and sneezing in 149 cases (74.5 per cent.). 

Physical si^ns . — In those cases which were ambulant a marked limp was 
present in 137 (68.5 per cent.). The extremely severe cases were confined to 
^ bed and were unable to stand or walk. Flattening of the normal lumbar 
hollow occurred in 151 cases (75.5 per cent.); this flattening was at times 
very marked, in some cases amounting to a lumbar kyphosis in the region 
of the 3rd and 4th lumbar spinous processes. Scoliosis was outstanding in 
128 cases (64 per cent.). The direction of the deformity was variable, some 
cases showing convexity to the affected side, others to the unaffected side. 
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whilst some showed an alternating type of scoliosis. Some patients, when 
assuming the erect position after forward flexion of the spine, exhibited a 
pecular “unwinding” effect of their scoliosis. We consider this momentar)' 
unlocking or unwinding effect an important diagnostic sign. Restriction of 
spinal movements was most marked on attempted forward flexion of the 
spine; 54 (27 per cent.) had restriction of spinal extension. Restriction of 
lateral flexion and rotation of the spine was not an obvious feature. Severe 
paravertebral tenderness was found in only 19 cases (9.5 per cent.). 

Local tenderness along the course of the sciatic nen^e trunk w’as found 
only on deep palpation in S3 cases (41.5 per cent.) and was nothing like the 
exquisite tenderness in what we believe to be early cases of toxic interstitial 
sciatic neuritis. Local tenderness was not regarded as an important sign. 
Limitation of straight leg raising Avas a common finding, being present in 
172 instances (86 per cent.). In 81 of the 200 cases (40.5 per cent.) tliere 
was muscle wasting in buttock, thigh or calf of the affected limb, usually 
the calf. Frank weakness of dorsiflexion at the ankle joint was found in 
only 12 cases (6 per cent.) and frank weakness of plantar flexion at the 
ankle joint in only ii (5.5 per cent.). 

Changes in objective sensation were noted in some part of the distribution 
of the affected sciatic nerv'e in 58 cases (29 per cent.). 

The ankle jerks were found to be equal and active in both the affected and non- 
affected legs in 87 of the 200 cases (43.5 per cent.). The ankle jerk was absent on 
the affected side in 71 cases (35.5 per cent.). Diminution of the ankle jerk on the 
affected side was found in 34 cases (17 per cent.), that is to say there was depression 
of the ankle jerk compared to the normal briskness of the reflex in the opposite 
unaffected limb. Exaggeration of an ankle jerk on the affected side was found in 8 
cases (4 per cent.), i.e., the ankle jerk on the painful limb showed a brisker response 
than that shown on the opposite unaffected limb. 

In only three cases was there any disturbance of function of the bladder 
and rectal sphincters, and in each instance an extremely large disc was found 
compressing the cauda equina. 

accessory methods of diagnosis 
Lumbar puncture and Queckenstedt’s test were performed in 67 cases, and 
in only one was there evidence of a partial block in the cerebrospinal fluid 
pathways. In this case the puncture had been performed below a large 
herniation at the L4-L5 level, and the protein content of the cerebrospinal 
fluid was found to be 100 mgm. per 100 c.cm. 

In 35 of the 67 cases we found a slight rise in protein content of the 
cerebrospinal fluid (normal=20 to 35 mgm. per cent.). 

In detail, 10 cases had 50 mgm. protein per too c.cm.; 8 cases had 60 mgm.; 
z cases had 6s mgm.; 9 cases had 70 mgm.; 2 cases had So mgm.; i case had 90 mgm.; 

2 cases had too mgm.; and i case had 130 mgm. 

In 63 of the 67 cases the white cell count of the cerebrospinal fluid was 
within normal limits. Only four showed a rise in wliite cell count, vatying 
from 10 to 60 cells per c.mm. All these four cases proved to have herniated 
intervertebral discs at operation. 
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In each case straight skiagrams were made to eliminate such possibilities 
as tuberculous osteitis, advanced osteoarthritis, secondar}’^ carcinomatous 
metastases and spondylolisthesis. Narrowing of an inten'ertebral space was 
seen occasionally, but only when this n'as very obvious did w^e regard it as 
a finding of any particular significance. In fact, preop eratively, narrowing 
was often noted at the lower space (L5-S1) only to find the herniation at the 
high (L4-L5) interspace. Air myelography was performed in 47 cases. In 
our experience it proved of very little value, either in diagnosing the con- 
dition or in localizing the site of the herniation. Lipiodol myelograms were 
made in only 7 cases and then because we were desirous of excluding cauda 
equina tumours. 

OPERATIVE METHODS AND FINDINGS 
Of the 200 cases subjected to operation, bilateral laminectomy was per- 
formed on 74 (37 per cent.), and hemilaminectomy on 126 (63 per cent.). 

In the earlier days a bilateral laminectomy was usually employed as we found 
that this gave the best exposure. Later, it was found that hemilaminectomy was all 
that was necessarj’ in the straightforward cases. We found, however, from the final 
follow-up that bilateral laminectomy gave as good a result as hemilaminectomy. 
The choice of exposure must be decided at the time of operation and depends 
upon anatomical and technical conditions. For e.xample, it is wiser to separate the 
muscle groups conservatively on both sides and to remove one or two spinous 
processes and lamin® rather than to attempt a unilateral exposure if the muscle 
group on that particular side has to be heavily retracted. Too heavy retraction of 
a muscle group will damage its nerve supply and lead to muscle weakness and the 
postoperative complaint of weakness in the back. The principle of the operation is 
not that of laminectomy but of adequate exposure of a given nerve root from the 
theca to the inten ertebral foramen. 

As our experience increased we found that a unilateral approach gave a satisfactorj' 
and adequate exposure in nearly all cases. 

TYPES OF HERNIATION OF THE NUCLEUS PULPOSUS 
Local protuberances due to loose fragments. — ^Local protuberance of a loose 
fragment is the most typical type of herniated nucleus pulposus. 

.At operation a conical mound is seen protruding backwards 4 to 1 cm. from the 
anterior wall of the canal. Its surface is white and glistening, and it is rubbery in 
consistency. The involved nerve root is tightly stretched across it but can easily be 
separated as there are few adhesions. The adjacent plexus of veins and other extra- 
dural tissue can readily be swept aside. On making an incision into the capsule the 
contents of the swelling begin to protrude and can be lifted out in one piece without 
further dissection. No bleeding occurs w’hen the loose fragment is removed. The 
cut edges of the capsule fall together and the involved nen-e root is left fuUy mobile. 
In this tjpe of case we merely remove the loose fragment. 

Local protuberances not due to loose fragments. — In these cases an obvious 
conical mound is encountered, as in the previous type. 

On incising the capsule, however, the contents are not free but are firmly attached 
to its co\ ering and to the tissues more deeply situated in the disc. To effect removal 
the portion of protruding disc tissue has to be excised by sharp dissection with a 
tenotomy knife or punched out with punch forceps. The problem is to know how 
^ much of the parent disc to remove. Our practice is to ensure that no obvious deeper 
sequestrum remains and to remove sufficient disc tissue to leave the nerve root 
free and mobile. Attempts to remove the whole disc are, we believe, futile. 
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The disintegrated disc . — In this type of case the protuberance is less 
conical. 

The base is broader and the swelling less localized; in other words, the rupture 
of the annulus has been more extensive. When the disc is incised its contents are 
found to be loose and granular, apparently being the remains of completely necrotic 
disc tissue. The contents can be removed with a sharp spoon. In this case we continue 
with a piecemeal removal until no more tissue can be removed by simple scooping. 

The fibrotic nodule . — ^We have found this type of disc protrusion in 
coalminers who have suffered from low back pain for many years and who 
have had severe attacks of sciatica. 

A hard grey fibrotic nodule is found beneath the affected nenre root. The nerre 
root is bound down tightly to the fibrous nodule with strong adhesions, and sharp 
dissection is necessary to free it. The fibrous nodule has to be removed from the 
floor of the canal by cutting across its base with a scalpel. The opening into the 
body of the disc itself is plugged with dense fibrous tissue. All that was done in 
these cases was to remove the protuberant fibrous nodule and to free the nenre root 
from its adhesions. We have had excellent results, even though the operation is not 
so spectacular as in the first type. This is the type of protuberance that can easily 
be overlooked. 

Spontaneous rupture of a hemiatmi . — ^We believe that some cases of 
sciatica are temporarily cured as a result of spontaneous rupture of the 
capsule of the herniation itself, and also that the extruded nuclear material 
can surround the nerve roots to give rise to reactions that later can cause 
a recrudescence of the sciatica. In this type of case dense greyish adhesions 
are found around the nerve roots, and these adhesions are so tough that 
they can only be removed by sharp dissection. 

The intennittent protrusion of a herniated nucleus pulpostis . — ^This tjpe of 
herniated nucleus pulposus is a sessile type of protrusion and appears only 
on certain degrees of spinal flexion. 

LONG-TERM RESULTS 

All 200 patients were kept under close personal review for at least 
two months following their operations. Only 150 answered our final 
questionnaire or reported for final examination. Of the 50 uncontacted 
patients we know that many were abroad. Moreover, several patients have 
WTitten to us since this inquiry was closed. 

In this review of long-term results only the 150 patients who answ'ered 
our questionnaire will be considered. Ten patients {6.7 per cent.) were re- 
viewed three to sLx months after operation; 30 (20 per cent.) after six to 
twelve months; 40 (26.7 percent.) after one to ttvo years; 50 (33.3 per cent.) 
after two to three years, and 20 (13.3 per cent.) over three years after opera- 
tion. Previous to operation every patient, as a result of low backache and 
sciatica, had been completely incapacitated for all kinds of work, for at 
least four months; one had been off work for five years. 

Length of time before patients returned to employment after operation . — Of 
the 150 patients tvho are concerned in this review, 85 were civilians and 
65 were in the Ser\dces. At the end of the survey we discovered that 144 
of our patients were in some form of employment (96 per cent.), and that 
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only 6 {4 per cent) were doing no kind of work whatsoever. The patients 
who returned to work did so, on the average, four months after operation. 

Service personnel. — Of the 65 patients who replied to the i^estjoanaire, 20 
(30.S per cent.) were retained in the Service doing their original job; 17 (26.1 per 
cent.) were retained in the Service on light duties because their original duties were 
too arduous; 8 (12.3 per cent.) were invalided from the Serk’ice and returned to their 
original civilian employment; 9 (13.S per cent.) were invalided and returned to a 
lighter civilian job, as their original civilian employment proved to be too heavy; 
2 (3.1 per cent.) who were invalided changed their civilian employment for personal 
reasons; 2 (3.1 per cent.) who were invalided were not yet wortog at the time the 
investigation closed. The remaining 7 (lo.S per cent.) were demobilized in die 
" normal way and returned to their original civilian employment. 

From th^ figures it voU be seen that, from the Service point of ^’iew, 
these results are unsatisfactory-. Later experience taught us that the Service 
patients who did well were those who were occupying a high rank, and those 
who were able to return to a sedentary employment. 

Civilian patients. — Of the 85 civih'ans, 63 returned to their original employment 
(74.1 per cent.); 14 of these (16.5 per cent.) had to change their employment to a 
lighter type of work, as their original employment proved to be too heavy; 4 changed 
their employment for personal reasons. The remaining 4 cases were not yet worldng 
at the time the investigation closed. These results are for various reasons much 
better than those set out in the previous paragraph. 

Patients ir/10 did not return to rcork. — Of these six patients, 4 were ch'ilians, the 
remaining two were from the Services. One of the six patients, a merchant seaman, 
declared himself to be satisfactorily cured and was merely out of work because he 
had not yet been found a ship. A second civilian had been satisfactorily reh'eved by 
the operation but had had a recurrence of his trouble, as a result of a heavy fall on 
to his buttocks and back. The other four cases were not totally incapacitated but 
* were men from heavy employment, who felt that they were not yet fit enough to 
return to arduous work. 

RESIDUAL SYMPTOMS 

Although a man may return to his work tins does not mean that he is 
entirely symptomless, and not suffering from a considerable amoimt of 
discomfiture. Each patient was asked to give a frank statement of his post- 
operative condition, and the results are given in the following table: — 


/ Site of residual pain 

' (if any) 

1 Laminec- 
tomy 
(disc 
found) 

i Hemi- 
1 laminec- 
tomy 
(disc 
found) 

1 Laminec- 
tomy 
(no disc 
found) 

1 Henu- 
1 laminec- 
1 tomy 
(no disc 
found) 

Total 

* Back . . 

11 

6 

I 

2 

(13-3 percent.) 
20 

(- Jack and leg. . 

9 

17 

4 

4 

(22.7 per cent.) 
34 

1 

‘i Leg 

3 ' 

' 1 

0 1 

0 

{6.7 per cent.) 
10 

r 

Ko pain m back or leg 

i 23 ’ 

59 1 

2 1 

2 i 

(57-3 per cent) 
86 


In many of the above cases the complaints were minimal; by this is meant 
ftiat the discomfort did not seriously interfere Viith the man’s mode of life 
^ ability to enjoy it. To approach this difficult subject from 
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The disintegrated disc . — In this type of case the protuberance is less 
conical. 

The base is broader and the swelling less localized; in other words, the rupture 
of the annulus has been more extensive. When the disc is incised its contents are 
found to be loose and granular, apparently being the remains of completely necrotic 
disc tissue. The contents can be removed with a sharp spoon. In this case we continue 
with a piecemeal removal until no more tissue can be removed by simple scooping. 

The fibrotic nodule . — ^We have found this type of disc protrusion in 
coalminers who have suffered from low back pain for many years and who 
have had severe attacks of sciatica. 

A hard grey fibrotic nodule is found beneath the affected nerve root. The nerve 
root is bound down tightly to the fibrous nodule with strong adhesions, and sharp 
dissection is necessary to free it. The fibrous nodule has to be removed from the 
floor of the canal by cutting across its base with a scalpel. The opening into the 
body of the disc itself is plugged with dense fibrous tissue. All that was done in 
these cases was to remove the protuberant fibrous nodule and to free the nerve root 
from its adhesions. We have had excellent results, even though the operation is riot 
so spectacular as in the first type. This is the type of protuberance that can easily 
be overlooked. 

Spontaneous rupture of a herniation . — We believe that some cases of 
sciatica are temporarily cured as a result of spontaneous rupture of the 
capsule of the herniation itself, and also that the extruded nuclear material 
can surround the nerve roots to give rise to reactions that later can cause 
a recrudescence of the sciatica. In this type of case dense greyish adhesions 
are found around the nerve roots, and these adhesions are so tough that 
they can only be removed by sharp dissection. 

The intermittent protrusion of a herniated nucleus pulposiis . — ^This type of 
herniated nucleus pulposus is a sessile type of protrusion and appears only 
on certain degrees of spinal flexion. 

LONG-TERM RESULTS 

All 200 patients were kept under close personal review for at least 
two months following their operations. Only 150 answered our final 
questionnaire or reported for final examination. Of the 50 uncontacted 
patients we know that many were abroad. Moreover, several patients have 
written to us since this inquiry was closed. 

In this review of long-term results only the 150 patients who answered 
our questionnaire will be considered. Ten patients (6.7 per cent.) were re- 
viewed three to six months after operation; 30 (20 per cent.) after six to 
twelve months; 40 (26.7 percent.) after one to two years; 50 (33.3 per cent.) 
after two to three years, and 20 (13.3 per cent.) over three years after opera- 
tion. Previous to operation every patient, as a result of low backache and 
sciatica, had been completely incapacitated for all kinds of work, for at 
least four months; one had been off work for five years. 

Length of time before patients returned to employment after operation . —01 
the 150 patients who are concerned in this review, 85 were civilians and 
65 were in the Services. At the end of the survey we discovered that 144 
of our patients were in some form of employment (96 per cent.), and that 
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nucleus pulposus and pressure on a posterior nert'e root. 

In nine patients, extradural root adhesions were found and freed. 

In five instances the patients g^ned satisfactory relief from their pain and in 
four patients the results were unsatisfactory. On five occasions completely negative 
explorations were made, no disc being found nor any kind of pathological change in 
the extradural space. In four of these cases the final result was satisfactorj'. Judging 
from these last five cases it might, with reason, be suggested that simple laminectomy 
would have given satisfactorj' relief in those cases in which a protuberance pressing 
on the root was present. Alternatively, it might even be suggested that these few 
cases prove that low backache and sciatica are not in fact due to the condition that 
we describe as herniated nucleus pulposus. 

CONCLUSIONS 

There has been considerable controversy concerning the prevalence, the 
most common cause, and the prognosis of lumbago and sciatica. This 
has resulted partly from confusion of thought and statement and parti)' 
because different observers unwittingly have given their views of totally 
different aspects of the subject, believing they were each considering the 
same problem. To clarifj' the problem let us consider a million people from 
one industrial area, and suppose that every new’ case of low backache and 
sciatica that occurs within one year reports to a central medical clinic. 

First of all let all the patients be treated consen-atively by warmth and 
rest for a few weeks. This will eliminate those w’ho are going to get better 
quickly by simple means. After this is left w’hat might be described as the 
second group, and this certainly is a large one, as proved by the fact that 
from a population of 3^ to 4 million people a thousand cases of intractable 
low backache and sciatica have been admitted to the Neurosurgical Clinic 
for investigation, or have been seen in consultation from 1941-47, 

Let us now consider that group of cases from which the easily and 
rapidly curable have been eliminated by the simple measures of rest and 
warmth. Rectal and vaginal examinations will usually eliminate carcinoma of 
the rectum or of the cen’ix, and straight X-rays will as a rule reveal tubercu- 
lous osteitis, secondary carcinomatous deposits, or the displacement of 
spondylolisthesis. Lumbar .puncture and Queckenstedt’s test usually reveal 
the presence of a posterior root tumour b)' the raising of the protein content 
in the cerebrospinal fluid to above 80 mgm. per cent., and with interference 
with the hydrod}'namics of the cerebrospinal fluid. This group of cases, in 
w’hich a definite diagnosis can be arrived at by simple investigations, is a 
small but very’ important one from the ■view of treatment and prognosis. 

After the elimination of the above types of case we are still left with the 
third group, in which there is a large residuum of cases in which a precise 
diagnosis caimot be made by clinical examination or simple investigations. 
The causes of sciatica in this final group fall into three main classes: — (r) 
Neuritis; (2) fibromyositis; (3) distortion neuritis due to a herniated nucleus 
pulposus and allied conditions. 

Neuriiis . — ^By sciatic neuritis is meant an inflanunatory process within the 
sheath of the sciatic nerv’e. This condition, in our experience, is rare and its 
chief distinguishing clinical feature is the occurrence of severe tenderness 
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a slightly different angle the patients were asked to state if they considered 
tlie operation was worth while. ' r 

140 (93-3 per cent.) of the patients replied in the affirmative; 6 (4 per cent.) 
replied that they had gained no benefit at all and 3 patients did not reply to the 
question. Also, when asked in another way, 98 (65.4 per cent.) patients stated that 
they had gained 100 per cent, relief from tlieir pain; 24 (16 per cent.) a 75 to too 
per cent, relief; 19 (12.6 per cent.) a 50 to 75 per cent, relief, whilst 9 {6 per cent.) 
patients gained no relief at all (o per cent.). Ninety-five (63.3 per cent.) of our 
patients stated that they experienced immediate relief from their sciatic pain, 
when questioned the following morning after operation; 46 (30.7 per cent.) ex- 
perienced gradual improvement in their pain, and 9 (6 per cent.) did not experience 
relief at any time. ^ 

Nine patients gained no relief from operation . — From these and previous 
figures it xvill be seen that three patients who had gained no relief from 
their operations returned to work. This raises the question of whether or 
not a large proportion of our patients would not have returned to work 
even if they had not been operated on. It is almost certain that many of 
them would have done so. It is, however, our object in this article merely 
to state the facts and not to compare the results of operative and conservative 
treatment. Such comparison we hope to make at a later date. \^Tiat we do 
knoxv is that many patients of the same period who were treated con- 
sen'atively are now reporting to us requesting to be operated on because 
time has not given them satisfactory relief from their low backache and 
sciatica. 

Of the nine patients who did not gain any relief from operation, four had herniated , 
discs removed from the L4-LS interspace. These patients experienced relief for a ft 
short time but within a month or so their pains had returned. In these cases we 
considered that there had been a recurrence of the herniation which had been 
previously removed. In two patients herniations were removed from the lower 
interspace. These patients did not gain relief from their pain at any time, and it is 
possible, and even probable, that in both cases there was a second disc at the higher 
interspace which had not been explored at the original operation. In one case a 
disc was found and apparently satisfactorily removed, so far as can be judged. Tte 
patient was reIie^'ed from his leg pain but was left w'th crippling backache, and the 
operation was of no therapeutic value. In one patient no disc was found but extra- 
dural adhesions were present surrounding the nerve root. In the nintli case a 
definite herniation was found at the L5-S1 level, butherealso there were considerable 
extradural root adhesions. 


PATIENTS WITH NO HERNIATED NUCLEUS PULPOSUS 

In our series of zoo laminectomies, carried out for low backache and j 


sciatica, a herniated nucleus pulposus xvas not found on 22 occasions. In 


the present long-term review of 150 laminectomies there were 15 “negativ: 
explorations” for herniated nucleus pulposus. On one occasion a tuber- 
culoma was found -which occupied the same position as a herniated nucleus 
pulposus and was more or less of the same shape. 

^^Tlen the capsule was opened, necrotic matter e.xuded from the protuberance, 
which on histological examination proved to be tuberculous. The operation gave 
the man immediate relief from a very severe sciarica. iVftcra prolonged rest in bed 
he made a complete and satisfactory' recovery. Prcoperatively, there was no radio- 
lo"icaI evidence of tuberculous osteitis in the lumbar .spine. Clinically', the signs and 
symptoms were indistinguishable from those which are .'iroused by a herniated 
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By physical training is meant the building up of the body. This may be 
general building-up for all purposes of health, efficiency and enjo3'ment of 
life; it may be special building-up for a group of purposes, as in training for 
war or sport; or it may be specialized building-up for one specific purpose, 
as in training for gun manhandling or track athletics. Whatever the con- 
notation applied the same general principles hold. It involves the study and 
handling of the whole individual twenty-four hours a day and seven days a 
week for a prolonged period running into months and years. This naturally 
includes considerable detail, differing with individuals .and circumstances, 
but once these principles are understood their detailed application is largel}^ 
a matter of common sense, in w’hich is included ability to handle persons. 

First to be faced is the fact that man’s body and mind cannot be separated 
either from one another or from his surroundings. The “psychosomatic 
medicine” of recent emphasis has been known and admitted under other 
names for many years. More recently detailed statistical work on the 
measurement of the tivo, such as that of Sheldon ( 1940 , 1942 ), has stressed 
their interrelationship. Which is the more important in training may W'ell be 
debated, but that both must be considered is obvious. Physique based on 
anatomical structure limiting physiological function would appear to be 
the first necessity. Physical training implies a full knowledge of the body and 
its working; this includes body mechanics, w'hich is the mecham'cal correla- 
tion of the various systems of the body with special reference to the skeletal, 
muscular and nervous systems, and to the mechanical effects on the internal 
organs of the other s}'stems. This is well- if rather over-emphasized by 
Goldthwaite et al. ( 1941 ). It wnuld seem to be the basic requisite on which 
is grafted the applied physiology of training, the application of knowledge 
of the normal living functions. This was w^ell reviewed by Steinhaus ( 1933 ). 
More recently the two together have been covered comprehensively, though 
less convincingly, by Jokl ( 1941 ), who to some extent essaj's to cover the 
psychological side. The importance of this can scarcely be overrated, but its 
complexity is great. Intellectual capacity and emotional stability are definite 
factors in training. Ultimately the whole question of motivation arises and 
may well be the final limiting factor, and a goal should be set to provide 
an incentive. 

BUILDING-UP THE GENERAL HEALTH 
The raising of the general health should first be briefij' considered. For 
march 1948. Vol. 160 (szi) 
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along a length of the sciatic nerve to the lightest palpation; a degree of 
tenderness which rarely occurs in any of the other forms of sciatica. Also, 
the pain of a true neuritis in the early stages is so severe that the patient is 
completely incapacitated and has to remain in bed. 

Fibromyodtis .’ — As a large nerve passes along or through a large muscle 
group it forms for itself a channel, the walls of which are so smooth and 
so frictionless that the nerve is virtually surrounded by a synovial sheath. 
As a result of some pathological process, adhesions can form between the 
fibrous sheath of the nerve and the lining membrane of its muscular channel. 
Thus, instead of the nerve being able to slide freely with the movements of 
the limb it is tethered and subject to traction when the limb is put on a 
stretch. Probably the pain of fibromyositis is due, in a large number of 
cases, to this condition of perineuritis. 

Herniated nucleus pulposus . — ^Although it is doubtful whether there is any 
clinical picture that is absolutely characteristic of a herniated nucleus 
pulposus, it is true that when every pathological lesion that is capable of 
demonstration has been eliminated by suitable investigations the chances 
are that, in nine cases out of ten, the causative lesion of the low backache 
and sciatica will prove to be a herniated nucleus pulposus. 

Principles of treatment , — When carrying out a laminectomy for the relief 
of low backache and sciatica the guiding surgical principle should be e.x- 
ploration of the suspected nerve root in the whole of its intraspinal course, 
from the side of the theca to its exit at the intervertebral foramen. With 
practice, this can be done in most cases by means of a partial hemilaminec- 
tomy. Any sacrifice, however, of adequate exposure of the nerve root, to a 
fetish for shortening an incision or minimizing a laminal removal, is umrise. 
We have always concentrated on gentle handling of the tissues and avoid- 
ance of heavy retraction. 

The alternative to surgical removal of a herniated nucleus pulposus which 
is causing low backache and sciatica, is adequate rest. By this is meant 
complete rest in bed, so that the w’eight of the body above the affected 
intervertebral disc is transmitted directly to the bed and no. through the 
disc itself. Sitting up in bed is therefore not permissible; on the other hand, 
the head and neck may be made comfortable with a couple of pillows. It is 
too irksome to keep the patient entirely on his back, and little harm is done 
if he is allowed to roll on to his side or on to his face. He should not be 
allowed to get up to go to the lavatory or to sit up W’hen his bed is being 
made. Three weeks is the minimal period a patient should be confined to 
bed and, if possible, he should be kept there for as long as is reasonably 
necessary to give him relief. Probably if more patients were so treated in the 
early stages of their illness, far fewer would finally come to operation. 

We would like to express our appreciation of the criticism and guidance of Dr. 
E A. Carmichael, Professor Sir Geoffrey Jefferson and the late Dr. George Riddoch 
in the production of tins article; also our thanks to Miss Robson and Miss Curtis 
for ell die hard work they have done in producing the figures for the follow-up. 
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functions more efficiently. In this connexion in training, weight should be 
regularly checked; it is probably the best easily measured objective indication 
of physical health. Slight daily variations of weight are mainly due to fluid 
loss and should be rapidly regained. The average person probably takes 
insufficient fluid. In training so much is lost in sweat that it must be made 
good. The addition of extra fluid to a training diet is usually desirable. 
Excess with food should be avoided but more might be drunk between 
meals. Water is the essential physiological drink, but milk, tea, coffee and 
cocoa in moderation are all desirable parts of a sane and balanced diet. 
Salted water in summer training reduces the likelihood of cramp. The 
proper distribution of food throughout the day is of importance. After the 
night’s rest, the body stores are at their lowest ebb. To replenish them a 
substantial breakfast is necessary. The rest of the day requires smaller, 
more frequent additions to the stores. But, ideally, the last meal of the 
evening should be a full one if the body is to be given the means of repair 
and building during sleep. 

Sleep and rest . — ^Time and opportunity for the food to be properly 
absorbed and used by the body are the next requisites in training. Their 
importance is frequently not sufficiently recognized. By rest we mean all 
degrees of absence of work, from sleep in the lying position to relaxation in 
the upright. Sleep is nature’s chance to re-form the body tissues after the 
breaking down of the day’s activities. It allows the blood time and oppor- 
tunity to bring to those tissues food for body building and for repair. 
The blood must also remove waste products for disposal and excretion 
through lung, bowel, bladder and skin. This means that even during sleep 
the body is doing internal work. It is using up its stores of food and water, 
and requires a full supply of oxygen. It is obvious therefore that the body is 
at its lowest physical potential when the individual first rises from bed in 
the morning. For this reason vigorous bodily exercise before breakfast 
should be deprecated. 

How much sleep and rest are necessary is largely an individual matter, 
and depends partly upon the training as well as upon the age. Eight hours’ 
sleep a night is a good average. Even a little more may be desirable, but as 
in all good things excess is bad. Rest, however, probably does most good 
if plenty of available fresh air ensures o.\ygenation of the blood and stimula- 
tion of the skin. Rest periods during the day should be fitted in with the 
^ active periods of physical work: “Activity and rest, alternating and in due 
relation to each other, form the physiological basis of, and key to, health in 
man ...” (Hilton, 1863). 

Physical exercise is what comes uppermost to the mind in training. By 
this we imply the use of muscles more strenuously and for longer periods 
than they are normally used in the ordinary regime of a sedentary life. All 
exercise should be governed by the use of moderation, progression and 
regularity. Its purpose is the threefold one of developing endurance. 
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first-class performances in any sport both body and mind must be fit. The 
mind should be free from worry; judgment, will-power and the ability to 
concentrate should be developed. Each system of the body, skeletal, 
muscular, circulatory, respiratory, digestive and nervous, should be 
functioning at its optimum. The relative importance of congenital and 
acquired properties will not be discussed here, although longer obsen'ation 
in training leads me increasingly to the conclusion reached in medicine by 
Julius Bauer (1943), who stresses the inborn constitution. In the case of the 
individual in training this can best be assessed by a periodic medical 
overhaul, whilst the acquired properties can be measured concomitantly by 
watching the effect of common-sense advice. This advice concerns the 
correct handling of the three main components of body building, ^and of 
the other less important but desirable adjuvants. These three are food and 
drink, sleep and relaxation, and physical exercise and work. They might be 
considered as the main ingredients in a medical prescription with additions 
to taste! These additions include fresh air and sunshine, alcohol and 
tobacco, baths and massage, clothing and shoes. 

Diet . — ^The body lives and grows by means of the food put into it; it 
works by virtue of the energy released when that food is broken doivn 
chemically and later partly rebuilt by combination wth oxygen. This 
stresses the obvious importance of food and the working of the whole of the 
digestive system. In training there are two aspects to be considered — the 
physiological, which may be thought of as carbohydrates, proteins, fats, 
vitamins, minerals and water, and largely measured in calories, and the 
psychological, which is more indefinite but includes the look, feel, taste 
and smell as well as the bulk. In peace time, viewed physiologically, these 
usually received unnecessary attention. Although stress might have been 
laid on one or two details, such as fresh fruit and vegetables and extra milk 
and butter, the usual meals of good plain food obtained in the average home 
or boarding school were sufficient training diet for the normal person. 
To-day, diet needs more consideration than is possible here. Food serves the 
two main purposes of energy production and replacement of worn-out body 
tissues. Appetite, guided by common sense and moderation, dictates both 
quantity and quality. Indigestible foods and overeating are obviously 
harmful, whilst the regular spacing of meals and the avoidance of strenuous 
exercise immediately before or after, as well as the habit of eating slowly 
and chewing well, are of more importance than the food itself. 

The immediate effect of exercise is the drawing away of blood from 
the digestive tract, with such results as a diminution of gastric activity 
(Hillebrandt et al., 1935) and the depletion of the accumulated store of 
available food in muscle and liver. As a general rule physical training 
should not take place within approximately half an hour before, and one 
hour after, a hea\7- meal. The ultimate effect is that the body demands more 
food and the digestive system, in common with all the body systems, 
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Hygiene . — General cleanliness is desirable for good health. Morning 
baths, warm showers after exercise and warm baths in the evening have 
their place according to personal taste, but in general too hot baths are 
enervating. Massage is an overrated means to physical fitness. In moderation 
and in the hands of an expert, it is a useful adjunct, aiding relaxation and 
rest. The heavy “rubbing” with foul-smelling liniments so frequently 
administered by enthusiastic “trainers” is harmful. More good will come 
from judicious w'arming up before and cooling down after the day’s main 
exercise. I have found that a short relaxed swim in tvarm baths immediately 
► after a day’s training sensed better as self-massage; but hard experience 
taught that it must follow and never precede strenuous exercise on a hard 
surface. Massage after injury is a different matter, and should be used under 
medical advice; this I have previously discussed (Lovelock, 1947). 

Finally, attention should be paid to such details as light warm clothing 
and comfortable shoes. Both dentist and doctor should be visited for periodic 
overhauls. Defascation should be regular, but introspective “bowel con- 
sciousness” should be discouraged. Ailments and injuries, few in a fit man, 
should receive early and drastic treatment to avoid training delays. 

BASIC FACTORS IN SPECIFIC TRAINING 
Having dealt with the main requirements for the preliminary raising of 
general health, something will next be said of the special building-up for a 
group of purposes. These principles apply to all physical training, where the 
■5* aim is not only to build up the body but also to develop further the definite 
properties of strength, endurance and skill. 

Strength is largely a property of the skeleton and muscles and their 
connecting tissues. One effect of exercise on the skeleton is to strengthen 
the bony tissue and accustom it to strain. The main effect is on the moveable 
joints where increased mobility follows moderate use, and increased stability 
comes with combined increase of muscle power and control. Increase of 
, strength is associated also with hypertrophy of muscle, the fibres of which 

^ gain in size and strength from the food used. The more they are used 

,, the more food is brought to them, with resultant increase in growth. 

, Strengthening exercises are those which require maximum slow contraction 

^ of muscle, frequently against resistance. The resistance may be that of 

^ gravity or of an outside agent such as a tennis racquet or a 16 Ib. weight. 

Endurance, or the postponement of fatigue, is a measure of the body’s 
a j ability to balance catabolic with appropriate anabolic processes. Primarily, 
this means a sufficient supply of oxygen, and secondarily, a food supply. 
^ Thus the coordinated work of the circulatory, respiratory^ and alimentary 
systems is of main importance here, this coordination being due to the 
nervous system, particularly the autonomic portion, and the endocrine 
system. Muscular exercise requires various adjustments of the circulation 
jl^-v blood shall flow to the working muscles. Extra blood will be 
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strength and skill; qualities which, though concerning all the tissues of the 
body, may be considered to derive their main properties from different 
systems. These will be discussed in more detail later. Before any strenuous 
exercise is begun, skeletal muscular circulation should be increased by mild 
general bodily activity (limbering up). Similarly, at the end of strenuous 
exercise, all muscular activity should not cease suddenly; circulation should 
still be encouraged to remove the end-products of muscular contraction 
(limbering down). All exercise is not strenuous enough to require this. 
Moderate exercise of all types plays an important part in building-up the 
whole body to function efficiently before any one part can give of its best. 
All-round development of the body by moderate participation in games and 
exercise, whether team or individual, competitive or otherwise, must precede 
any form of special training. Football, cricket, rugger, hockey, tennis, 
squash, gymnastics and swimming are all enjoyable e.xercises, whilst the 
value of long walks and steady jogging can scarcely be over-estimated. 
Swimming in moderation is particularly valuable in acquiring the relaxation 
and rhythm necessary for many athletic events. 

Tliis brings the subdivision of games and sports into what has always 
appeared to me a fundamental grouping, the larger group of asymmetrical 
ones and a smaller symmetrical group. Both have their constituent sports 
differing in degree of coordination and relaxation. For general physical 
fitness all forms of e.\'ercise should be used; as training progresses, the field of 
selection should be narrowed to that of the type into which the chosen sport 
falls. Neglect of this grouping in the later stages of training is one of the 
common causes of failure and of muscle injury. In track athletics special 
mention may be made of the symmetrical, relaxed, coordinated group, of 
which walking, running, gymnastics and swimming form the main items. 
Dancing is a good exercise and excellent mental relaxation, but the late 
hours with concomitant alcohol and tobacco have to be considered. 

^res/i air and sunshine are acknowledged accessories in gaining all-round 
physical health. Their beneficial properties are well known. Apart from 
the necessary blood o.xygenation and the desirable actinic or chemical effect 
of ultra-violet light on the skin, there are the less measurable good effects, 
partly physiological, partly psychological, of the stimulation of the skin 
mechanically by wind and thermally by sun, of the retina by light and of the 
olfactory mucous membrane by pleasant odours. 

Alcohol and tobacco are equally accepted as detrimental to physical health. 
They are generally agreed to be mild physical poisons. The efect of smoking 
on endurance performances was observed in nearly 2,500 men at the Army 
School of Physical Training at Aldershot over a period of seven years. 
Although the maintenance of adequate control groups was difficult, it 
appeared that performances of endurance were more adversely affected 
than were those of speed. In general, however, although both alcohol and 
tobacco encourage mental relaxation, the ideal in training is abstinence. 
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Hygiene . — General cleanliness is desirable for good health. Morning 
baths, warm showers after exercise and warm baths in the evening have 
their place according to personal taste, but in general too hot baths are 
eneiA^ating, Massage is an overrated means to physical fitness. In moderation 
and in the hands of an expert, it is a useful adjunct, aiding relaxation and 
rest. The hea%7 “rubbing” with foul-smelling liniments so frequently 
administered by enthusiastic “trainers” is harmful. More good will come 
from judicious warming up before and cooling down after the day’s main 
exercise. I have found that a short relaxed swim in warm baths immediately 
► after a day’s training served better as self-massage; but hard experience 
taught that it must follow and never precede strenuous exercise on a hard 
surface. Massage after injury is a different matter, and should be used under 
medical advice; this I have previously discussed (Lovelock, 1947). 

Finally, attention should be paid to such details as light warm clothing 
and comfortable shoes. Both dentist and doctor should be visited for periodic 
overhauls. Deftecation should be regular, but introspective “bowel con- 
sciousness” should be discouraged. Ailments and injuries, few in a fit man, 
should receive early and drastic treatment to avoid training delays. 




BASIC FACTORS IN SPECIFIC TRAINING 
Having dealt with the main requirements for the preliminary raising of 
general health, something will nexT be said of the special building-up for a 
group of purposes. These principles apply to all physical training, where the 
« aim is not only to build up the body but also to develop further the definite 
properties of strength, endurance and skill. 

Strength is largely a property of the skeleton and muscles and their 
connecting tissues. One effect of exercise on the skeleton is to strengthen 
the bony tissue and accustom it to strain. The main effect is on the moveable 
joints where increased mobility follows moderate use, and increased stability 
comes with combined increase of muscle power and control. Increase of 
strength is associated also with hypertrophy of muscle, the fibres of which 
gain in size and strength from the food used. The more they are used 
the more food is brought to them, with resultant increase in growth. 
Strengthening exercises are those which require maximum slow contraction 
of muscle, frequently against resistance. The resistance may be that of 
gravity or of an outside agent such as a tennis racquet or a 16 lb. weight. 

Endurance, or the postponement of fatigue, is a measure of the body’s 
ability to balance catabolic with appropriate anabolic processes. Primarily, 
this means a sufficient supply of oxygen, and secondarily, a food supply. 
Thus the coordinated work of the circulatory, respirator}' and alimentary 
systems is of main importance here, this coordination being due to the 
nerv'ous system, particularly the autonomic portion, and the endocrine 
system. Muscular exercise requires various adjustments of the circulation 
so that more blood shall flow to the working muscles. Extra blood will be 
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pumped out to the periphery more rapidly by the heart, which will have 
increased work to do both there and in pumping the blood through th( 
lungs. The ultimate effect of exercise is that the whole circulatory system is 
trained for greate'r work. The immediate effect of exercise on respiration; 
however, is seen in external breathing; this is but the mirror of the internal 
' respiratory processes. There, working in collaboration with the circulation 
various complicated processes appear to act together to speed up the rate 
of the availability of the blood-borne oxygen to the muscle cells. Ox}ger 
transport is possibly aided by lactic acid buffering ability; improvement! 
in this property have been observed in the increased alkali reserve and called 
a form of chemical training. The immediate and ultimate effects of exercise 
in the alimentary system have already been mentioned. Endurance trainint 
entails prolonged exertion without recovery periods of rest; this takes the 
form particularly of long walks and long runs. 

Skill is largely a matter of the control of the central nervous st'stem ovei 
the skeletal muscles. Training facilitates the passage of messages to muscles, 
as well as the return of messages from them. This means more efficient 
action, for the muscle groups will coordinate better in their work, making foi 
simpler and more economical movements. Undoubtedly the greatest and 
most lasting changes which training induces take place in the nen'ous 
system, namely, changes in behaviour. Among these changes the most 
obvious are those which manifest themselves in “muscle learnings” or 
improved coordination. Perfection of movement is the most prominent 
result of training as well as the most specific. Endurance may be developed 
by boxing, swimming or running, but the finesse of boxing can be perfected 
only by the practice of germane movements. A most important by-product 
of the development of skill is the economy of effort which the more pur- 
poseful use of the muscles entails. This reduces the total load and at once 
postpones fatigue. A large fraction of the trained state is probably due to 
the establishment of conditioned reflexes involving adjustments, through 
the autonomic nervous system. This conception includes such reflexes as 
the acceleration of the heart and respiratory rate in anticipation or at the 
beginning of any contest. Training for skill requires the use of any movement 
of dexterity with the ultimate acquisition of precision, and takes the form of 
movements allied in nature to that being trained for. This merely emphasizes 
the grouping into symmetrical and asymmetrical already mentioned. 

TRAINING FOR TRACK ATHLETICS 

The general principles of special training for sport having been discussed 
largely from a physiological angle, the specialized training exemplified by 
track athletics, especially the middle distances, will next be considered in 
more detail. Here a similar interlocked grouping may be used, although the 
desired qualities will be called stamina, speed and style, to which judgment 
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may be added rather as an intellectual than as a physical requirement. 

Stamina, although usually associated mainly with middle and long 
distance running, is no less necessarj' for sprinters and field event men. 
The former need it to last out even 100 and 220 yards, whilst heats and finals 
or several races in one day make heavier demands. One of the main faults 
with British sprinters in the past has been their failure to realize the essential 
need of this ^dtal factor. Field men also require it to gi%^e continued strength 
and suppleness to their movements. Stamina is the basis on which speed and 
style must be founded. Ability to move fast and technical perfection in 
movement are useless imless the athlete is able to get through heats and 
preliminaries in a fit state. Stamina is obtained in two ways: by the general 
healthy li%mg already outlined and by long steady walks, gentle jogging and 
striding, the distance and pace vaiying according to the special e%-ent; but 
the distance should be greater than that required in competition and the 
pace slower. For example, in middle distance training, the length may vary’ 
from one to four miles, depending upon the pace; both pace and distance 
should increase with increasing fitness. Here I u’ish again to emphasize that 
throughout the training period, as well as at the beginning, an essential 
part of all work should be several laps of preliminary jogging and gentle 
striding in order to warm up the body, and a few more laps at the end to 
allow it to cool dou’n gradually. Stamina should be kept in mind as the basis 
of middle-distance training, and even when speed is being concentrated on, 
a definite part of the week’s exercise should be allocated to long, stamina- 
producing work. Adequate clothing and comfortable shoes should be worn. 

Speed is the essential ingredient in sprinting; but other ruimers need it in 
degree varying with the distance. It is obtained partly by slow work to 
strengthen the muscles and educate them in coordinated movement, but 
more obviously by faster work with hard bursts to accustom those muscles 
to contract and relax maximally’ at high speed. It must not be thought of 
until the body is generally fit and sufficient stamina gained. After the first 
few weeks of gradually increasing track work, striding finishes should be 
practised, and later short sharp bursts mixed in with the usual striding. It 
must be stressed that training conditions should approximate as closely as 
possible to those of competition, and the type of speed required in racing 
should be aimed at in training. Thus it is useless and even harmful for middle- 
and long-distance men to work with sprinters in sharp bursts from holes. 
Their fast work should always be taken in the middle of steady striding. To 
avoid strains and pulled muscles care must be taken that the body is fully 
prepared, with the circulation well established, the muscles warmed and the 
joints thoroughly loosened. Similarly, abrupt stops should be replaced by 
steadier slowing down. 

Style is the most controversial and complicated of the four factors; but 
if the principles are understood it can be greatly simplified. It may be 
summarized as ease and economy of effort when every muscle is actively’ 
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directed towards one end and all movements are aimed in the one direction. 
It embodies many points, but is most easily considered under its main 
physiological parts. A simple subdivision is into five: head poise and body 
balance, foot and leg action, arm and shoulder action, limb coordination and 
rhythm, including that of breathing and relaxation. 

The poise of the head controls the balance of the body. It should be held 
steadily in alignment with the trunk, chin neither tucked in nor stuck out. 
Neck muscles should be relaxed with eyes looking ahead to a point 20 to 
30 yards on the ground. Chest and hips should be square to the front; the 
line from head to heel should be straight. At first a conscious effort to 
maintain this alignment may be necessary, as with the assumption of any 
easy economical posture; in time the balance will come, and with it greater 
relaxation and ease of movement. In running, as in any body movement, the 
essential thing is the shifting forward of the centre of gravity of the body, 
controlled by the head; falling fonvard is then immediately prevented by the 
interposition of the legs. 

Leg action is the main dynamic force in running. The legs are the driving 
force behind the body as well as the pulling force in front of it, but essentially 
they are the supporting power beneath it. It must be stressed that as the 
aim is to shift the body as quickly as possible in one definite direction, 
movement away from this straight line is wasted, except in so far as it may 
aid balance. Toes should be pointed straight ahead and knees lifted forwards; 
a bounding action, the usual accompaniment of too long striding, should 
be avoided as the body weight is moved unnecessarily upwards. The head 
and body should be kept on a level plane of movement with the legs moving 
smoothly beneath. In practice this is best ensured by concentrating on 
pulling the knee-cap forwards with the thigh muscles; concentration on the 
lower leg is not desirable, as better relaxation is obtained if it be ignored. 
On landing, the knee is kept slightly bent, but as the superimposed body 
weight passes forward the rear leg straightens out into a drive. 

Arm action is relatively unimportant. The dual function is to assist the 
body balance, and to control the speed of leg action. If the body balance is 
sound, their aid as balancing mechanisms should be minimal. Excess arm 
action in distance work is an admission of poor body balance. In sprinting, 
on the other hand, vigorous arm movements hasten the more heavily 
muscled and laden legs. Muscles of shoulders and hands should be relaxed 
and details of height of arm carriage and direction of motion are secondary 
to the primary principles of economy and comfort. 

Limb coordination and rhythm are automatic to maintain body balance and 
ensure easy movement. Change or break of rhythm leads to less efficiency 
and greater fatigue. Even respiration is bound to follow an automatic 
rhythmic rate set up by the limb movements. As the product of depth and 
rate determines the air intake, which is an automatic demand of the internal 
tissue respiration, its regulation should not be interfered with by voluntary. 
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effort. Particularly in sprinting no artificial holding of the breath should be 
practised. 

Relaxation is the secret of muscular economy. Postural balance should be 
such that muscles controlling the body position are doing minimal work, 
whilst no muscle group not actively helping to move the body in the 
required direction should be fully contracted. Contraction follows rela.vation 
only when necessary w'ork is being done. Increase of relaxation takes 
practice and concentration; isolated limb action in sectional practice is a 
great help; this is furthered by slow running during which every effort is 
made to let all parts flop loosely. 

In summarizing these details of style, running may be considered as a 
rapid forward transition of the centre of gravity of the body in which the 
various individual organs all play a part. The head is the main factor uith its 
incorporated semicircular canals and eyes primarily controlling all movement 
through the central nen^ous system. The body, with forward slant and easy 
straight alignment from head to heels, is prevented from falling forwards by 
the underlying legs. These also actively propel it and draw it onwards. The 
arms are used minim ally, consistent with body balance and limb coordina- 
tion. All parts work rhythmically, and the relaxation of antagonists ensures 
the efficient use of all prime movers. 

Finally, a word about judgment, the prime factor in long distance work 
when the sum is to spread the energy output most economically. It implies 
concentration on any trained movement. In practice it is obtained by 
continual observation and measurement. Sprinters must gauge the pace in 
heats and finals; distance men depend upon it for tactics as well as for 
economy, and field men judge run-up, release and trajectory. All these must 
be practised in training, in which for track athletes periodic time trials, not 
-necessarily at full speed, are the best means of its acquisition. Practice and 
concentration alone will bring this knowledge and with it the self-confidence 
and increased ability of an experienced athlete. 

The discussion of these general principles should simplify the under- 
standing of training and of athletic injuries, the treatment of which is simple 
when the underlying physiology and pathology are known. 
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directed towards one end and all movements are aimed in the one direction. 
It embodies many points, but is most easily considered under its main 
physiological parts. A simple subdivision is into five: head poise and body 
balance, foot and leg action, arm and shoulder action, limb coordination and 
rhythm, including that of breathing and relaxation. 

The poise of the head controls the balance of the body. It should be held 
steadily in alignment with the trunk, chin neither tucked in nor stuck out. 
Neck muscles should be relaxed with eyes looking ahead to a point 20 to 
30 yards on the ground. Chest and hips should be square to the front; the 
line from head to heel should be straight. At first a conscious effort to 
maintain this alignment may be necessary, as with the assumption of any 
easy economical posture; in time the balance will come, and with it greater 
relaxation and ease of movement. In running, as in any body movement, the 
essential thing is the shifting forward of the centre of gravity of the body, 
controlled by the head; falling forward is then immediately prevented by the 
interposition of the legs. 

Leg action is the main dynamic force in running. The legs are the driving 
force behind the body as well as the pulling force in front of it, but essentially 
they are the supporting power beneath it. It must be stressed that as the 
aim is to shift the body as quickly as possible in one definite direction, 
movement away from this straight line is wasted, except in so far as it may 
aid balance. Toes should be pointed straight ahead and knees lifted forwards; 
a bounding action, the usual accompaniment of too long striding, should 
be avoided as the body weight is moved unnecessarily upwards. The head 
and body should be kept on a level plane of movement with the legs moving 
smoothly beneath. In practice this is best ensured by concentrating on 
pulling the knee-cap forwards with the thigh muscles; concentration on the 
lower leg is not desirable, as better relaxation is obtained if it be ignored. 
On landing, the knee is kept slightly bent, but as the superimposed body 
weight passes forward the rear leg straightens out into a drive. 

Arm action is relatively unimportant. The dual function is to assist the 
body balance, and to control the speed of leg action. If the body balance is 
sound, their aid as balancing mechanisms should be minimal. Excess arm 
action in distance work is an admission of poor body balance. In sprinting, 
on the other hand, vigorous arm movements hasten the more heavily 
muscled and laden legs. Muscles of shoulders and hands should be relaxed 
and details of height of arm carriage and direction of motion are secondaiy 
to the primary principles of economy and comfort. 

Limb coordination and rhythm are automatic to maintain body balance and 
ensure easy movement. Change or break of rhythm leads to less efficiency 
and greater fatigue. Even respiration is bound to follow an automatic 
rh3rthmic rate set up by the limb movements. As the product of depth and 
rate determines the air intake, which is an automatic demand of the internal 
tissue respiration, its regulation should not be interfered with by voluntary. 
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to notice only a few yards away a blatant neon sign which informs the 
people of Rochester that “CHIROPRACTIC GETS SICK PEOPLE 

At a later hour that morning I went and introduced myself at the Clinic 
in the dual capacitj' of “Hsiting phj-sician” and patient. As one of the 
innutnerable medical visitors who crowd to this spot from Reykjavik, 
Santiago, Hongkong, Paris, and so on, I was received at once by the charm- 
ing lady secretary whose sole function appears to be to explain what the 
Mayo Clinic has to offer to its visitors. Its librarj', museums, clinical 
meetings and so on were at xny disposal; I was cordially invited to a weeklj'' 
buffet supper with members of the staff, and I was able each day to take 
my choice from a large printed sheet listing the two hundred or so operations 
to be performed at the four associated hospitals. Everyone was only too 
pleased I had come and hoped I would stay for as long as I chose. 

As a patient I offered myself to the Mayo Clinic for routine overhaul 
TheMaj'O Clinic was apparently delighted to accommodate me and arranged 
my series of investigations far more quickly than if I had been a mere 
!ar*man. This experience is one I would recommend to other medical 
lisitors to 'the Clinic. It gives one an insight not otherwise attained into the 
smooth working of a superb organization which combines high technical 
efficiency nith large-scale, one might almost say mass-production, methods. 
First there was a preliminary intendew with detailed history taking and 
clinical examination. Then I was given a list of eight or nine appointments, 
for each of which there was a coloured envelope on which were dear 
printed instructions. These envelopes w'ere to be presented at appropriate 
departments in the course of the next four or five days. The number of 
fellow patients attending for these investigation-s was always very large, 
but the organization was such that it was rarely necessary to wait for more 
than a few minutes. Those few minutes rvere always passed in Imcurious 
surroundings and gave one a chance to admire the internal decorations of 
the Clinic building, which made me think of the palaces of Maharajas I 
had seen in India. 

The occasion when I attended for a blood count w^as tj'pical: — 


After the usual tea minutes in a comfortaWe armchair I was summoned by one 
af the innumerable young lady receptionists to enter the laboraroiv' specializing in 
blood counts. A specimen was quichly temoved from die lobe of an ear by a pair 
of young iady technicians, one using the needle and the other the pipette, and it 
was at once passed on to a long row of giggling but presumably competent young 
ladies seated at a row of microscopes. As I came away holding a gauze swab to my 
CTr it seemed tj-pical of the place that an elegant receptacle had been placed at the 
ideal spot just where one would be most likely to tire of, and wish to dispose of one’s 
gauze swab. 


Alas though, even in the most efficient organization the human element 
may fail, and when the moment came at which, in the most perfectly 
deigned little cubicle, I was e.xpected to produce a fresh fecal specimen I 
failed and was overcome \rith shame. I felt that somehow I had let the 
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Br HANDLEY T, LAYCOCK, M.B., F.R.C.S. 


To most Englishmen the fantastic silhouette of New York is their first wew 
of America. Mine was the Californian coast and the gracious outline of the 
Golden Gate bridge. I had crossed from Shanghai, with fleeting glimpses 
of Japan and Hawaii, on a former American transport, the standard of com- 
fort on which was, in spite of two years of so-called peace, surprisingly low. 
We left her ■without regrets. My fellow passengers were almost all either 
displaced persons of European origin, glad to leave Shanghai for ever and all 
desperately hoping for that panacea of all displaced persons, American 
citizenship, or students from the Philippines and China on their w’ay to 
colleges in the States. There were thirty or forty Chinese doctors on their 
way to postgraduate study in the medical schools of America. 

I found the sudden impact of American culture in San Francisco ex- 
hilarating and bewildering, and in the few days I spent there I only began to 
explore its wonders. Here, as everynvhere in this my first experience of 
America, I met Mth and w'as embarrassed by the lavish hospitality of total 
strangers. 

Eager to miss nothing of the natural wonders of the West and to St's!! 
myself of all the advice given me by 'well-meaning people who knew the 
National parks and monuments so liberally scattered over the continent, I 
had reached California with a dozen prospective routes in mind for crossing 
America. However, the decision was made for me by the Greyhound bus 
company’s persuasive agent who met my boat and who had no difficulty in 
picking out the ideal itinerary for me. I soon found myself with an enor- 
mously elongated bus ticket which would take me in easy stages all the way 
to Halifax. It cost me no more than about ;^30 for a journey three times the 
distance from Calais to Constantinople, 

THE MAYO CLINIC 

My first medical objective was the Mayo Clinic, but before I got there I had 
a vmd but all too kaleidoscopic experience of the Sequoia forests and coast 
of California, the glories of early autumn in British Columbia and the 
Canadian Rockies, and the vast expanse of prairie that brought my bus to 
Winnipeg. I have nothing but praise for the long-distance Greyhound buses 
and, if one is in a hurry as I was, as soon as we had passed tlie scenic 
splendours of the mountains they can certainly “step on it”. From 
Calgary to Minneapolis I travelled all day and all night and covered the 
1,400 miles in 40 hours. And so at 3 o’clock one morning I found myself 
alighting in Rochester, Minnesota. Even at that hour one realized at once 
that the city was dominated by the Mayo Clinic, the summit of whose 
high tower carries a great revolving beacon like a lighthouse. I was amused 
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extraordinarj' specimen to be photographed at once, but he had scarcely given this 
order when the junior nurse who was carrying it away upset the basin and dropped 
it. It burst and scattered several gallons of dark brown slime all over the theatre. 
■SVitli great self-control the surgeon merely cancelled his order to the photographer! 

Nearly eveiy'body and everything in Rochester seems to be in some way 
connected with the Clinic. The innumerable hotels cater for its patients, 
and one never gets away from them in the city’s restaurants. If one cares to 
listen to the conversation of one’s neighbours it is nearly always of a medical 
nature: “Perhaps physiotherapy would help’’ — “You see he thinks he has 
got cancer so they have given him a complete overhaul and it has cost him 
5ioo” — ^“Good gracious! I hope mine isn’t going to cost that much” — 
“They removed one of her kidneys and now they are going to remove the 
other one and replace it with some sort of artificial kidney”, and so on. 
This last extraordinary statement was perhaps related to a case in which 
considerable interest was being taken when I was at Rochester. Going to 
see her W'as popularly described as “going to see the artificial kidney”. 

A young woman at a hospital several hundred miles away had been given a 
transfusion of incompatible blood and had been brought to Rochester as an emer- 
gency with complete suppression of urine and advanced uramia. When I saw her 
she was being treated with continuous peritoneal lavage, using a modified Ringer’s 
solution as the irrigating fluid. This was running in slowly through a rubber tube 
inserted below the right costal margin and being sucked off again through another 
tube in the pelvis. Her general condition was improving and her blood urea was 
steadily falUng. As a prophylactic against peritonitis she was being given three- 
hourly injections of penicillin and streptomycin. 

The museum . — One of the features, one might almost say the curiosities, 
of Rochester is the museum conspicuously situated in the square opposite 
to the entrance to the Clinic. This is open daily for the instruction of the 
public, w'hich means in practice the vast number of visiting patients. They 
are shown a remarkable series of wax models illustrating the essentials of 
modem medical and surgical practice. If you hat^e come to Rochester suffer- 
ing from a disease for which surgical treatment is recommended you are 
encouraged to go and study its nature and the methods of attacking it set 
out so clearly and so attractively in this museum. 

CHICAGO Y 

After Rochester I went on to Chicago and attempted too much* m one week 
by try'ing to see its museums and art galleries as well as its hospitals. Among 
the latter I selected the Cook County Hospital and the Wesley Memorial 
Hospital, which cater for the lowest and highest social strata respectively. 

At the Cook County Hospital many of the patients are negroes and the 
majority are non-paying. Many of the wards were very crowded and, 
particularly in the maternity section, beds had overflowed and occupied 
much of the corridor space. Quite a series of oesophageal resections had 
been done on the morning of my risit and about half the cases in the 
surgical recover)' ward seemed to be recovering from this operation. In 
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Mayo Clinic down. The young lady whose function it was to attend to these 
specimens was gracious to me and said that I might come back and try 
again in half an hour’s lime ! 

Surgery at St. Mary's Hospital. — Ks a surgical visitor I soon found that 
I could usually make the best use of my time at St. Mary’s Hospital. The 
surgical menu was always good and there are twelve theatres to choose from. 
The nature of the operation in progress in each is indicated by a lighted 
number flashed on to a screen. If one wishes to wait for a particular opera- 
tion one can sit in comfort watching for the appropriate number to be 
flashed on this screen. An iced coca-cola machine provides liquid refresh- 
ment for those so engaged, and anyone interested in surgical pathology can 
stroll around and admire a wonderful collection of wax models. 

The large number of surgical visitors makes it impracticable to admit 
them to the floor of the theatres, and to some extent there is a feeling of being 
kept at arm’s length. This was compensated for by using prismatic 
binoculars and by the readiness of the average American surgeon to employ 
an elaborate surgical technique and to keep up an entertaining running 
commentary on it at the same time. Most of all I enjoyed watching Dr. 
Clagett. In the course of my first week I saw him resect two coarctations of 
the aorta, tie a patent ductus arteriosus, perform Blalock’s operation, and 
do a whole series of lobectomies, gastric resections, and so forth. That one 
surgeon can get through a really astonishingly long list of major cases at 
one session is made possible by a smoothly running organization that never 
fails to produce the right patient at the right time, and by the method of 
using two theatres and two teams of assistants who make and close the 
incisions for each senior surgeon. Routine anaesthetics are, as is well known, 
given by whole-time nurse anaesthetists. The Mayo Clinic conception of 
the anresthetlc specialist is someone who performs elaborate local nerve 
blocks and gives intravenous therapy, and at the same time supervises in a 
general kind of way the inhalation anresthetics being given by perhaps half 
a dozen nurses. 

Some things in the operating theatres surprised me. One was a rather 
casual atti|yde towards skin preparation. For example, I saw a woman arrive 
in the theatre for a colon resection and undergo what was obviously her 
first skin ^preparation immediately before the operation began. Another 
thing was that I saw no evidence of a ritual for counting gauze swabs, 
although it was pointed out that every piece of gauze used had woven into 
it a few threads of a radio-opaque material by which its presence could be 
detected if it should have the misfortune to be left inside. Only once did I 
see anything go really wrong at an operation: — 

The patient was a young man with an enormous cystic swelling in his upper 
abdomen, presumably a pancreatic cyst. When the abdomen was opened it turned 
out to be a huge splenic cyst, larger than anything anyone present had ever seen. 
Splenectomy was quickly carried out and the spleen, which must have weighed 
30 to 40 lb., was removed intact. The operating surgeon gave instructions for this 
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extraordinary specimen to tie photographed at once, but he had scarcely gh en this 
order when the junior nurse who was carrying it away upset the basin and dropped 
it. It burst and scattered several gallons of dark brown slime all over the theatre. 
With great self-control the surgeon merely cancelled his order to the photographer'. 

Nearly eveiybody and eveiyThing in Rochester seems to be in some way 
connected with the Clinic. The innumerable hotels cater for its patients, 
and one never gets away from them in the city’s restaurants. If one cares to 
listen to the conversation of one’s neighbours it is nearly always of a medical 
nature: "Perhaps physiotherapy would help” — “You see he thinks he has 
got cancer so they have given him a complete overhaul and it has cost him 
$100” — “Good gracious! I hope mine isn’t going to cost that much” — 
“They removed one of her kidney’s and now they are going to remove the 
other one and replace it with some sort of artificial kidney”, and so on. 
This last extraordinaiy^ statement was perhaps related to a case in which 
considerable interest was being taken when I was at Rochester. Going to 
see her was popularly described as “going to see the artificial kidney”. 

A young woman at a hospital several hundred miles away had been given a 
transfusion of incompatible blood and had been brought to Rochester as an emer- 
gencj" with complete suppression of urine and advanced urtemia. WTien I saw her 
she was being treated widi continuous peritoneal lavage, using a modified Ringer’s 
solution as the irrigating fluid. This was running in slowly through a rubber tube 
inserted below the right costal margin and being sucked off again through another 
tube in the pelvis. Her general condition was improving and her blood urea was 
steadily falling. As a prophylactic against peritonitis she was being given three- 
hourly injections of penicillin and streptomycin. 

The mmexiin . — ^One of the features, one might almost say the curiosities, 
of Rochester is the museum conspicuously situated in the square opposite 
to the entrance to the Clinic. This is open daily for the instruction of the 
public, which means in practice the vast number of visiting patients. They 
are shown a remarkable series of wax models illustrating the essentials of 
modem medical and surgical practice. If you have come to Rochester suffer- 
ing from a disease for wluch surreal treatment is recommended you are 
encouraged to go and study its nature and the methods of attacking it set 
out so clearly and so attractively in tlus museum. 


CHICAGO Y 

After Rochester I went on to Chicago and attempted too much* m one week 
by trying to see its museums and art galleries as well as its hospitals. Among 
the latter I selected the Cook County Hospital and the Wesley Memorial 
Hospital, which cater for the lowest and highest social strata respectively. 

At the Cook County Hospital many of the patients are negroes and the 
majority are non-pa}ing. Many of the wards were vety crowded and, 
particularly in the maternity section, beds had overflowed and occupied 
much of the corridor space. Quite a series of oesophageal resections had 
been done on the morning of my visit and about half the cases in the 
surgical recovery ward seemed to be recovering from this operation. In 
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some of the chronic wards I was shown the Striker rotating frame for 
turning “spinal” cases: it looked like an answer to the orthopredic sister’s 
prayer. 

The Wesky Memorial Hospital demonstrates how well the skyscraper 
adapts itself to the purposes of a hospital. With the main axis of the building 
vertical rather than horizontal the patients are accommodated in single 
rooms or small wards, none of which are more than a few yards from the 
central elevators, w’hich convey personnel, patients, beds, supplies, and the 
like, from one level to another w'ith far less effort than in the more con- 
ventional type of hospital with its elongated wards and long draughty 
corridors. The nurses simply push the patient in his bed in and out of the 
elevator, and the elevator does the rest. . 

TORONTO 

From Chicago I went on to Toronto and spent a very pleasant week at the 
hospitals connected with the Ujiiversity Medical School. Here I saw the 
most drastic pneumonectomy I have ever seen. The left lung was removed 
for bronchial carcinoma, and a large part of the left side of the diaphragm 
and pericardium were removed with it. The surgeon said that he would not 
have hesitated to remove a piece of the left auricle if that also had been 
involved. 


NEW YORK AND BOSTON 

Then came New York, which of course beggars description. I had only 
time for one hospital and chose the New York Hospital (Cornell University), 
another supreme example of the skyscraper-hospital. I walked in on a 
urological morning. A senior member of the staff was showing his assistants 
how to do prostatectomies by various techniques. One of them told me that 
in one morning he had removed the prostate by the suprapubic, retropubic, 
perineal and transurethral routes, an achievement which has, I imagine, 
not been claimed outside America! My hosts seemed pleased to be able to 
show me their way of doing the retropubic operation, which they said they 
had recently been taught by my fellow-countryman, Mr. Millin. At the 
recent surgical congress television machinery had been installed in the 
theatres of this hospital to enable large audiences to watch operations. As a 
stunt this may have been spectacular, but for purposes of serious teaching 
it is considered very inferior to the cine film. The film has the advantage of 
natural colour and, if an):thing should go wrong, judicious editing can 
exclude it from the film but not from the television demonstration, which, 
like the traditional camera, “cannot lie”. 

After my all too brief visit to New York I went on to Boston and enjoyed 
the Lahey Clinic for a week. I would recommend any surgeon to go a long 
way for the privilege of watching Dr. Frank Lahey remove a thyroid. 



CARCINOID TUMOURS OF THE APPENDIX 

By CHARLES IsICHOLAS, F.R.C.S. 

Assistant Director., Department of Surgery, Guy's Hospital. 

Early case records described tumours associated with obliterative ap- 
pendicitis which did not infiltrate widely or give rise to metastases, but 
which were nevertheless regarded as carcinomas until i^oj, when Obern- 
dorfer drew attention to their special characteristics and gave them the 
name of “carcinoids”. He described the distinguishing features which 
^ characterize them to this day: — (i) Their localized nature and apparent 
benignity; (2) their slow rate of growth; (3) that more than one primary 
tumour may be present; (4) their characteristic microscopic appearance; 
(5) the absence of distant spread by tymph or blood stream. 

CLINICAL FEATURES 

Carcinoid tumours are said to be as frequent as i in 250 cases of appendicular 
disease, but this seems a high figure for a disease which a surgeon sees only 
a few times in his life. Twenty-five to thirty’-five years is the most common 
age, and pain in the right iliac fossa is present in all cases. Some present as 
cases of recurrent appendicitis. According to hloore (193S), 60 per cent, of 
carcinoids are operated on as cases of acute obstructive appendicitis, A 
sausage-shaped swelling like an appendix wrapped round tvith omentum 
may be felt in the right iliac fossa. The follorving is an illustrative case: — 

A patient, aged thirty-seven, was admitted to Guy’s Hospital under the care 
of Sir Heneage Ogilvie, complaining of attacks of abdominal pain and vomiting. 
The pain was severe and continuous, first centered at the umbilicus, but later 
moving to the right iliac fossa. Vomiting occurred early in the attack. He had to go 
to bed for two days and then recovered completely. 

On examination there was guarding in the right iliac fossa and a small, tender, 
fusiform, fixed swelling could be felt on the posterior abdominal wall Ijdng parallel 
to, and two inches above, the right inguinal ligament. 

Appendicectomy was performed through a McBumey’s incision. The appendix 
tvas lying over the pelric brim, where it was firmly fixed by granulation tissue from 
which it had to be issected, and numerous muco-fibrinous yellow granules escaped 
during separation. The appendix was generally tltickened, the size of a finger, dull 
red in colour, and presented two swellings of cartilaginous consistency, like large 
cherries, involving its whole circumference, one at the tip and the other near the 
base. The appendix distal to the proximal swelling, which had completely occluded 
the lumen, was found to be a bag of pus. No enlargement of the regional lymph 
nodes was detected. The abdomen was closed in layers without drainage and Ae 
patient made an uneventful recovery. Microscopic examination revealed carcinoid 
tyceUs, w'hich had infiltrated the whole thickness of the appendicular wall with ulcera- 
tion of the mucosa and dense subperitoneal fibrosis over the tumours. Although 
carcinoid tumour was suspected at operation, the diagnosis remained uncertain 
until the microscopic report was received; but even bad the diagnosis been made, a 
more radical operation would not have been indicated in view of the lack of evidence 
of malignancy in previously recorded cases. 

At operation, obstructive appendicitis may be found to be caused by a 
firm, rubbeiy, golden-coloured tumour about the size and shape of a cherry. 
The tumour may be anjnvhere in the wall of the appenchx and, although 
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the tip is a common place, only those near the base can cause obstruct!' 
appendicitis. Tumours are usually single but may be multiple, as in tl 
case described; they may be annular or involve only part of the vail. Ti 
peritoneum and immediate surroundings of the appendix may be inflamt 
and adherent. In the case described the appendix was firmly adherent on 
the pelvic brim and golden mucilaginous bodies escaped during the coun 
of dissection. In but few cases does the disease spread to the regional l)’mp 
nodes, and in late cases which have not been submitted to operation tf 
disease may infiltrate the caecum and tissues of the right iliac fossa. In onl 
one case (Callender, quoted by Shaw, 1925) have metastases been found : 
any far distant point; in this case in the liver. 

The tumours consist of masses of spherical cells, some of which are at 
ranged as rosettes lying in a fibro-muscular stroma which is condensed t 
form a capsule at the periphery. Some cells are spherical or polygonal mtl 
round distinct nuclei and c)^oplasm containing lipoids, giving the goldei 
colour so characteristic of the tumour; some contain granules which staji 
with chrome salts and give the argentophyl reaction; some are mor 
rectangular and give an appearance of palisading, whilst others are columna 
and form small rosettes. 

Carcinoid tumours were formerly considered to be a variety of adeno 
carcinoma or basal-celled carcinoma, but the opinion of Cosset and hlassoi 
(1914) has now received general acceptance. They found that jhi 
Kultschitzky cells between the columnar cells of the crypts of Lieberkuhf 
would take up ammoniacal silver salts in the same way as the cells of car- 
cinoid tumours, formulated the theory of the origin of these tumours froa 
these cells, and gave to them the name of “argentaffin tumours”. Thej 
found these Kultschitzky cells present throughout the alimentary tract, 
but particularly plentiful in the appendix and terminal ileum. Although it is 
theoretically possible for carcinoids to develop anyn’here in the alimentar) 
tract, recorded cases are confined to the small bowel and appendix. 

Treatment . — Nothing more than simple appendicectomy is usually calieu 
for, but if the diagnosis is made during operation and there is local infil- 
tration and involvement of the regional lymph nodes, conservative rernoi'Hl 
of bowel and lymphatics should be carried out. 

The malignancy is variously stated because of the inclusion in the data of 
cases of true adenocarcinoma of the appendix. When these casK were 
excluded Stewart and Taylor (1926) could find only eight examples of 
clinical malignancy in several hundreds of recorded cases, in spite of th^ 
invasion of the muscle layers which is a constant pathological finding. 
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HYSTERECTOMY FOR NON-MALIGNANT 

CONDITIONS 

By C. M. OTTLEY, B.M., F.R.C.S. 

Surgeon, Nezo Sussex Hospital for Women, and the Marie Curie Hospital. 

Opinions differ as to whether, when abdominal hysterectomy is to be done 
for non-malignant disease of the uterus, the complete or the subtotal opera- 
tion is preferable. To form a judgment it is necessary to consider the 
comparative risk of the two operations and the possible disadvantages of 
^ leaving the cendcal part of the uterus behind. Study of two groups of 
consecutive operations, comprising respectively 300 subtotal and 300 total 
hysterectomies, carried out at the New Sussex Hospital by members of 
the surgical staff, shows that in each group two patients died, so that the 
mortality rate was 0.66 per cent, for each type of operation. 

SUBTOTAL HYSTERECTOMT 

It is fair, as Ahlquist (1942) points out, to add to the immediate post- 
operative mortality of the subtotal operation the mortality attached to 
subsequent carcinoma of the cervical stump and to procedures used in 
treating it. An early primary gronth may be present although unrecognized 
at the time of operation. Many cases have been reported also of “cervical 
stump” primary carcinoma, arising after an interval long enough to justify 
the belief that the growth was not present at that time. Pearce (1934.), who 
I* has followed up 810 cases of subtotal hysterectomy for at least five years, 
estimates the incidence of primary stump carcinoma at i per cent.; Meigs 
(1936), in a series of 1,774 cases, found an incidence of 0.73 per cent. Un- 
diagnosed carcinoma of the cervical canal or corpus uteri may be present 
' at the time of operation; as in the case {not included in the present series, 
which consists only of patients in whom the uterine condition was proved 
4 by subsequent microscopic examination to be non-malignant) of a spinster 
, aged seventj'-three years with an enormous fibroid uterus, which was 
removed by subtotal hysterectomy, and an early adenocarcinoma of the 
fundus. Recurrence may then take place in the cervical stump. Sarcomatous 
J, metaplasia of a fibromyoma is another possibility. 

The cervix, being but a part of the uterus, is liable to share in any' of the 
non-malignant conditions for which hysterectomy may be undertaken. It 
^’l^^appears probable that when the uterus requires removal the cervix is seldom 
perfectly normal. In my last 100 cases of total hysterectomy for non- 
yA malignant conditions only two cervices showed a normal histological 
structure; in the remaining 98 the pathologist’s findings were: — 

Inflammatory infiltration, . 66 Congestion .. .. 9 

Fibrosis . . . . . . 47 Mucous polypi . . . . 5 

Atrophic mucosa . . 28 Dilated glands . . . . 3 

Ovula Nabothii . . . . 10 Erosion . . , . . . 3 
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It is a fair assumption that at least some of these cervices would have 
given trouble. Tyrone and Weed (1943) report a series of 44 patients in 
whom symptoms due to chronic cervicitis were present before subtotal 
hysterectomy and persisted after operation. Fibrotic changes, with atrophy 
of the mucosa, are often associated with fibrosis uteri, and may facilitate 
the occurrence of infection at a later date. Tuberculous endometritis may 
involve the cervix. Necrosis of one half of the cervical stump, due to inter- 
ference with its blood supply, has been observed by Frank (1945). The 
stump may become the seat of a fibroid. The possibility that malignant 
disease may arise in the cervical stump has already been discussed. 


TOTAL HYSTERECTOMY 

The complete operation is somewhat more lengthy and more bloody than 
the subtotal and can be much more difficult, especially when large fibroids 
are present or when the patient is very fat. For these reasons subtotal 
hysterectomy may be preferred for a woman who is a poor surgical risk. 
In some cases of fibroids it is worth while to improve the access by removing 
some of the tumours before starting on the hysterectomy; a procedure 
which may also be of great assistance in dealing with severe bleeding w 
the course of the operation. It is important to keep the dissection quite 
close to the uterine wall and, by stopping all bleeding at once, to work in 
a dry field. These precautions minimize the danger of injury to the ureters 
or other neighbouring structures. In the present series no instance of such 
injury occurred among the total hysterectomies. One case of accidental 
division of a ureter occurred in the group of subtotal hysterectomies. By 
cutting through the vaginal wall at its junction with the cervix it is possible 
to avoid any shortening of the vagina and consequent interference with 
coitus. If it is thought desirable to anticipate the possibility of prolapse of 
the vaginal walls the round ligaments can be stitched to the cut edges of 
the vagina. 

CONCLUSION 

These two groups of cases, so far as they go, lend support to the view that 
the advantages which must be conceded to total hysterectomy are not 
outweighed by any additional risk as compared with the subtotal operation, 
at any rate when the patient is in reasonably fit condition. Subtotal hysterec- 
tomy will probably keep its place as the operation of choice when (as will 
rarely be the case) the paramount consideration is speed. 


I am indebted to my colleagues on the staff of the New Sussex Hospital fot 
permission to use the notes of their cases. 
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ni.— BAL 

By MILES MTEATHERALL, B.M., B.Sc. 

Lecturer in Pharmacology, Edinburgh University. 

Since the beginning of the present century evidence has been accumulating 
that the proteins of living tissues contain -SH or thiol groups, and that these 
groups are important for the normal functions of the tissues. In 1908, 
Ehrlich showed that arsenicals possessed a high affinity for -SH groups, and 
it was suggested that the toxic action of various arsenicals was due to the 
combination of arsenic with tissue thiols and consequent blocking of their 
normal activities (Voegtlin et al., 1923; Walker, 1928; Rosenthal, 1932), 

Voegtlin et al. (1923) showed that simple monothiols such as cysteine were effec- 
tive prophylactics against arsenical poisoning both in mammals and in protozoa, 
•and it was later found (Walker, 1928) that poisoned protozoa could be revived by 
thiol given after the arsenical. The observation of Cohen, King and Strangeways 
(1931) that compounds formed by combination of arsenic with thiol groups dis- 
sociated in alkaline solution gave grounds for believing that, if combination occurred 
between arsenic and thiols in vivo, the combination might be reversible. 

These and other facts provided a starting-point in the researches for an 
antidote to the arsenical war gas, lewisite, initiated by Peters and his 
associates (1945) at Oxford at the beginning of the second world war. 

In the course of this work Stocken and Thompson (1946), studying the most 
readily accessible thiol-rich protein, kerateine, showed that it combined with 
lewisite^ when it was in the reduced (-SH) form but not when oxidized to the 
disulphide (-S-S-) form by linkage of ttvo -SH groups with the removal of hydro- 
gen. The amount of arsenic taken up was closely related to the -SH content of 
the protein, and it appeared likely that each atom of arsenic was combined with 
two adjacent -SH groups, giving a stable ring configuration: — 

=C— S 

j yM.R 

=C— S''^ 

It was likely that simple organic dithiols would form similar rings equally or 
more stable. This was found to be the case, and such compounds were tested for 
aiiti-arsenical activity on biological systems in vitro and in vivo. Among the earliest 
tried, for reasons of its lipoid solubility and ability to penetrate skin, was 2,3- 
dimercaptopropanol: — 

H 

I 

H— C— OH 

1 

H— C— SH 

H— O-SH 
I 

H 

.This substanee formed a complex with lewisite much less dissociable than the 
icwisite-keratcine complex. It protected and even reversed well-established poison- 
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It is a fair assumption that at least some of these cervices would have 
given trouble. Tyrone and Weed (1943) report a series of 44 patients in 
whom symptoms due to chronic cervicitis were present before subtotal 
hysterectomy and persisted after operation. Fibrotic changes, with atrophy 
of the mucosa, are often associated wdth fibrosis uteri, and may facilitate 
the occurrence of infection at a later date. Tuberculous endometritis may 
involve the cervix. Necrosis of one half of the cei^dcal stump, due to inter- 
ference with its blood supply, has been observed by Frank (1945). The 
stump may become the seat of a fibroid. The possibility that malignant 
disease may arise in the cervical stump has already been discussed. 


TOTAL HYSTERECTOMY 

The complete operation is somewhat more lengthy and more bloody than 
the subtotal and can be much more difficult, especially when large fibroids 
are present or when the patient is very fat. For these reasons subtotal 
hysterectomy may be preferred for a woman who is a poor surgical risk. 
In some cases of fibroids it is worth while to improve the access by removing 
some of the tumours before starting on the hysterectomy; a procedure 
which may also be of great assistance in dealing with severe bleeding m 
the course of the operation. It is important to keep the dissection quite 
close to the uterine wall and, by stopping all bleeding at once, to work m 
a dry field. These precautions minimize the danger of injury to the ureters 
or other neighbouring structures. In the present series no instance of such 
injury occurred among the total hysterectomies. One case of accidental 's 
division of a ureter occurred in the group of subtotal hysterectomies. By 
cutting through the vaginal wall at its junction with the cervix it is possible 
to avoid any shortening of the vagina and consequent interference with 
coitus. If it is thought desirable to anticipate the possibility of prolapse of 
the vaginal walls the round ligaments can be stitched to the cut edges of 
the vagina. 

CONCLUSION 

These two groups of cases, so far as they go, lend support to the view that 
the advantages which must be conceded to total hysterectomy arc not 
outweighed by any additional risk as compared with the subtotal operation, 
at any rate when the patient is in reasonably fit condition. Subtotal hysterec- 
tomy will probably keep its place as the operation of choice when (as will 
rarely be the case) the paramount consideration is speed. 

I am indebted to my colIe.agues on the staff of the New Sussex Hospital for 
permission to use the notes of their cases. 
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a characteristic unpleasant odour. It is moderately soluble in water and 
readily soluble in fat solvents. In solutions exposed to air, BAL decomposes 
fairly rapidl}’’, especially if traces of metals are present, which catalj'ze 
oxidation. For clinical use BAL is put up in oily solutions containing benz}d 
benzoate, sterilized in nitrogen-filled ampoules, in which form BAL is 
stable for many months. 

Toxicology . — ^The lethal dose of BAL for laborator}’- animals lies between 
50 and 150 mgm./kgm. Death is preceded by peripheral circulatory failure 
and commlsions. In man, BAL by intramuscular injection does not produce 
any symptoms in doses less than 3 to 5 mgm./kgm. Single doses of up to S 
mgm./kgm. cause lachrymation, salivation, vomiting and a rise of blood 
pressure, but these effects disappear completely within a few hours, and 
subsequent damage is not knomi to occm-. Abscesses at the site of intra- 
muscular injection have been reported rather frequently, but mostly in 
cases of exfoliative dermatitis, when adequate cleaning of the skin obtdously 
presents difficulties. Their significance is therefore difficult to assess. 

Metabolism . — After intramuscular injection BAL is probably distributed 
fairly evenly throughout the body. It is concentrated in the kidney and 
excreted in the urine, probably largety in a combined form, in the first few 
hours after injection. The effects of a single dose largely disappear nithin 
four hours and, for maximum therapeutic effect, this appears to be the best 
interval between doses. BAL is comparatively ineffective by mouth. 

Actions in experimental poisoning . — ^The experimental etudence indicates 
that in acute poisoning by various arsenicals, and probably in poisoning by 
other metals, BAL on the whole transfers the toxic element from the cells 
to the tissue fluids, particularly the plasma, and thence to the urine. In 
later stages of arsenical poisoning, when often only traces of arsenic remain 
in the body, effects of BAL in increasing excretion may be too small to be 
detected. It has nevertheless been shomi that after treatment ^^^th BAL all 
instead of some of the arsenic held by lewisite poisoned skin is extractable 
by organic solvents (Graham, Levvy and Chance, 1947), and this change 
probably reflects greater mobility of the arsenic in vivo. 

THERAPEUTIC USES 

The e.xperimental e\ddence suggests that the clinical applications of BAL 
may be widespread, and it is likely that all of its possibilities, as well as all 
of its hazards, have not yet been realized. Clinical experience with BAT, so 
far reported deals ^vith various arsenical intoxications occurring mostly 
during the treatment of syphilis, with acute mercurj' poisom'ng and witli 
toxic reactions occurring during the therapeutic use of gold salts (table i). 
BAL has been used mainly by intramuscular injection in the thigh or gluteal 
region, in courses similar to those described by Peters et al. (1947), that is: — 

First day; four injections, each of 2 c.cm. of 5 per cent. BAL, at four- 
hourly intervals. 

Second, third and fourth days: 2 c.cm. twice daily. 
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ing of enzyme systems and of animals by lewisite, and in all these respects was far 
more efficacious than any known monothiols. 

This discoveiy was communicated to Americans and Canadians working 
on similar problems, and was confirmed b)' them (Waters and Stock, 1945; 
Young, 1946). The Americans gave to 2,3'dimercaptopropanol the name 
“British Anti-Lewisite” or “BAL”, and widespread investigations were 
made into the biochemical, pharmacological and clinical properties of BAI- 
and related substances. The ability to form complexes with thiols is not 
confined to arsenic, and the efficacy of dithiols has been tested in many other 
types of poisoning by heavy metals and metalloids. With certain exceptions, 
to be mentioned later, no dithiol has yet been found to supersede BAL, and 
the fact that it was almost the first dithiol to be selected for trial by Peters 
and his associates is noteworthy. 

PHARMACOLOGICAL PROPERTIES OF BAL 

The fundamental property of BAL is its ability to form stable complexes 
with arsenic and other metals. It is reasonable to expect it to be thera- 
peutically useful in poisoning by any such element, although this depends 
upon the assumption that the complex so formed is less toxic than the parent 
element. This assumption is not necessarily true, but there is little evidence 
that the formation of complexes with enhanced toxicity is a practical danger. 
The possibility must be borne in mind whenever BAL is used in a metallic 
intoxication in which its efficacy is not established. As the action of BAL is 
on the toxic element rather than on injured tissues, it is not reasonable to 
expect it to be useful in lesions resembling, but not due to, metallic poison- 
ing. It is not, for example, a general antivesicant altliough it is very effective 
in treating the blisters produced by lewisite. It must be remembered that 
BAL prevents therapeutic as well as toxic actions. It is as effective m 
protecting or curing arsenic-poisoned trypanosomes and spirochmtes as m 
curing their hosts, and it abolishes the diuretic as well as the cardiac in- 
hibitory actions of organic mercurials. The proph5dactic use of BAL as a 
concomitant to the therapeutic use of these elements therefore defeats the 
purpose of the therapy and should not be practised. Against therapeutical!)’ 
used toxic elements BAL is indicated when, but not until, toxic manifesta- 
tions appear. As the efficacy of BAL depends largely upon the formation of 
cyclic compounds, it is not likely to act appreciabty against univalent 
elements; and it has no value in the treatment of argyria. Besides its activity 
against multivalent elements with an affinity’ for sulphur, BAL is a powerful 
reducing agent, and a carrier of -SH groups which may conceivably be of 
value in the econom)’ of the organism. By virtue of the former property', 
BAL converts methacmoglobin to haemoglobin, and has been shown to re- 
duce experimentally produced methacmoglobinaimia in dogs, although it is 
less effective than methylene blue (Bodansky and Gutmann, 1947). This lisc 
perhaps merits clinical trial. 

Physical properties. — ^Pure BAL is a colourless oil, denser than water, with 
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a characteristic unpleasant odour. It is moderately soluble in water and 
readily soluble in fat solvents. In solutions exposed to air, BAL decomposes 
fairly rapidly, especially if traces of metals are present, which catalyze 
oxidation. For clinical use BAL is put up in oily solutions containing benzyl 
benzoate, sterilized in nitrogen-filled ampoules, in rvhich form BAL is 
stable for many months. 

Toxicohgy.-~’Xh& lethal dose of BAL for laboratory animals h'es between 
50 and 150 mgm./kgm. Death is preceded by peripheral circulatory failure 
and convulsions. In man, BAL by intramuscular injection does not produce 
any symptoms in doses less than 3 to 5 mgm./kgm. Single doses of up to 8 
mgm./kgm. cause lachrymation, salivation, vomiting and a rise of blood 
pressure, but these effects disappear completely within a few hours, and 
subsequent damage is not known to occur. Abscesses at the site of intra- 
muscular injection have been reported rather frequently, but mostly in 
cases of exfoliative dermatitis, when adequate cleaning of the skin obviously 
presents difficulties. Their significance is therefore difficult to assess. 

Metabolism . — After intramuscular injection BAL is probably distributed 
fairly evenly throughout the body. It is concentrated in the kidney and 
excreted in the urine, probably largely in a combined form, in the first few 
hours after injection. The effects of a single dose largely disappear within 
four hours and, for maximum therapeutic effect, this appears to be the best 
interval between doses. BAL is comparatively ineffective by mouth. 

Actions in experimental poisoning . — ^The experimental evidence indicates 
, that in acute poisoning by various arsenicals, and probably in poisoning by 
other metals, BAL on the whole transfers the toxic element from the cells 
to the tissue fluids, particularly the plasma, and thence to the urine. In 
later stages of arsenical poisoning, when often only traces of arsenic remain 
in the body, effects of BAL in increasing excretion may be too small to be 
detected. It has nevertheless been shown that after treatment with BAL all 
instead of some of the arsenic held by lewisite poisoned skin is extractable 
by organic solvents (Graham, Lewy and Chance, 194.7), and this change 
probably reflects greater mobility of the arsenic in •vivo. 

THERAPEUTIC USES 

The experimental evidence suggests that the clinical applications of BAL 
may be widespread, and it is likely that all of its possibilities, as well as all 
of its hazards, have not yet been realized. Clinical experience with BAL so 
'' far reported deals with various arsenical intoxications occurring mostly 
during the treatment of syphih's, with acute mercury poisoning and witli 
toxic reactions occurring during the therapeutic use of gold salts (table i). 
BAL has been used mainly by intramuscular injection in the thigh or gluteal 
region, in courses similar to those described by Peters et al. (1947), that is; — 

First day: four injections, each of 2 c.cm. of 5 per cent. BAL, at four- 
hourly intervals. 

Second, third and fourth days: 2 c.cm. twice daily. 
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Fifth and sixth days: 2 c.cm. daily. 

However, in acute intoxications, up to nearly double these doses has been 
used “with considerable trepidation” but few ill-effects (Longcope and 
Luetscher, 1946). It should be noted that in all the trials considered here, 
treatment with BAL was supplemented by the relevant conventional thera- 
peutic procedures, as should be the normal practice in its clinical 
employment. 

Arsenical intoxicatiom . — In cases of ars'enical dermatitis occurring during 
antisyphilitic therapy, favourable results have occurred in 50 to 80 per cent, 
of the patients treated (Carleton et al., 1946; Eagle and Magnuson, 1946; 
Peters et al, 1947). As a rule, fever and skin oedema subside within a few 
days of giving BAL, and the patients rapidly feel better. Relapses sometimes 
occur but respond to a further course of BAL. The average time from 

TABLE I 

Therapeutic Uses of BAL 

Conditions iti which BAL is knoicn to be effective : — 

Local and systemic poisoning by arsenical war gases 
Exfoliative dermatitis follo\ving arsenical therapy 
Arsenical encephalopathy 
Agranulocytosis follovdng arsenical therapy 
Acute mercuric chloride poisoning 
Exfoliative dermatitis following gold therapy 

Conditions in which BAL is known to be of doubtful value ; — 

Aplastic antemia following arsenical therapy 
Hepatitis following arsenical therapy 

Conditions in which BAL is likely to be effective but in which its value has not been 
assessed clinically : — 

Toxic reactions to compounds of antimony, bismutli, gold and mercurj’ (iu 
addition to toxic reactions mentioned above) 

Metliasmoglobinsmia from any cause 

Conditions in which BAL may perhaps prove hazardous : — 

Poisoning by lead 

Metallic intoxications in which BAL appears to be ineffective : — 

Argyria 

Poisoning by thallium compounds 

administration of BAL to practical!}' complete recovery is substantially less 
than usually obsert'ed without treatment. Treatment by inunction of 
ointments containing BAL is also effective, but painful; and it is interesting 
to note tliat Longcope et al. (1946), treating workers with dermatitis after 
exposure to diphenylamine chlorarsine dust, obtained as good results when 
the ointments were rubbed into areas of intact skin. BAL is absorbed readily 
by this route, and was tlierefore presumably acting systemically. There 
is probably no advantage, as a rule, in using inunction instead of injection. 
In other toxic reactions to arsenicals less data are available. Eagle and 
Magnuson (1946) report clinical improvement and a substantial reduction 
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in mortality in arsenical encephalitis when treatment with BAL was initiated 
less than six hours from the onset of cerebral symptoms. After six hours, 
BAL stiU appeared to be beneficial but its effects were less pronounced. In 
agranulocytosis or leucopenia after treatment with arsenicals, recovery is 
probably accelerated by BAL (Eagle and Magnuson, 194^' Holley, 1947)) 
but insufficient cases have yet been reported to form a reliable conclusion. 
Results in aplastic anaemia are not encouraging, but quite inconclusive. 

In post-arsenical hepatitis, BAL is not generally indicated, as results from 
its use have not been satisfactory (Eagle and Magnuson, 194 ^)> 
immediate cause of the hepatitis is probably often infective. Once liver in- 
fection is established, anti-arsenical treatment may be expected to be of 
little value, and in the presence of liver damage the toxicity of BAL may be 
enhanced (Cameron, Burgess and Trenwith, 1947). BAL has been used with 
good effect in patients who have accidentally received an overdose of 
mapharsen (Eagle and Magnuson, 1946). 

Acute mercuric chloride poisoning. — Longcope and Luetscher (1946) report 
a mortality for acute mercuric chloride poisoning in patients admitted to 
Johns Hopkins Hospital of 34 out of 263 before 1945, and 2 out of 42 since 
the institution of treatment with BAL. WTien only patients who had 
swallowed i gm. or more of mercuric chloride and in whom treatment was 
started within four hours are considered, the mortalities become 27 out of 
86 and o out of 25, respectively. There is little doubt that BAL is a highly 
effective form of treatment, provided that it is given as early as possible and 
with adequate supportive treatment. 

Toxic reactions to gold salts. — A number of papers have appeared recently, 
all more or less optimistic, about the value of BAL in toxic reactions 
occurring during the treatment of rheumatoid arthritis rvith gold salts 
(Cohen et al., 1947; Lockie et al, 1947; Margolis and Caplan, 1947; Ragan 
and Boots, 1947; Slot and McDonald, 1947). In some, but not all, cases the 
dermatitis has subsided and there has been increased excretion of gold in 
the urine. Ragan and Boots mention also that the arthritis was exacerbated 
during treatment Avith BAL. This was not observed by Lockie et al., who 
found improvement after BAL in one case of gold purpura and one of 
granulocytopenia. 

CONTRAINDICATIONS AND DANGERS 

Apart from the ill-effects of overdosage, the only untoward reaction to BAL 
reported in human subjects is the development of skin sensitization. 
Sulzberger et al. (1946) describe the occurrence of erythema, oedema and 
papules after the external application of BAL to the skin of previously 
exposed subjects. Sensitization occurred in about 20 per cent, of subjects in 
whom BAL had previously been applied to normal skin; in about 30 per 
cent, of those who had had repeated intramuscular injections, and in about 
70 per cent, of those in whom BAL had been applied to damaged (chemically 
burnt) skin. The possibilitj' of such reactions should not be overlooked, but 
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apparently they have not complicated the use of BAL in ordinary short-term 
courses or prevented the repetition of such courses when necessarj’. 

Experimental observations in animals indicate several other possible risks 
in the use of BAL. What is probably the most important of these, enhanced 
toxicity in the presence of liver damage (Cameron et al., 1947), has already 
been mentioned, and its application is obvious. Besides this, in certain 
experimental circumstances, BAL can enhance the toxicity of substances 
against which it is used. The compound formed by BAL and mapharside is 
more toxic than mapharside alone when administered intramuscularly in 
rats (Peters and Stocken, 1947), although complete protection is obtained by 
the use of excess BAL. This compoimd is also more toxic to various micro- 
organisms (Friedheim and Berman, 1947; Friedheim and Vogel, 1947), 
perhaps because its greater lipoid solubility permits it to penetrate to intra- 
cellular sites not normally accessible to mapharside and there, for reasons not 
comprehended, to dissociate \vith the liberation of free arsenic. Koppanyi 
and Sperling (1947) have described an explosive reaction consisting of 
crying, motor excitement and paras3nmpathetic overaction in rabbits given 
sodium arsenite intravenously shortly after BAL intramuscularly. The re- 
action was not produced by a mixture of BAL and arsenite prepared in 
vitro and, although alarming, was not fatal. Arsenates, arsphenamines and 
mercury compounds did not elicit the reaction. With cadmium, BAL forms 
a complex which is considerably more toxic to the kidney than are free 
cadmium ions; and increased renal damage can be produced by BAL m 
cadmium chloride-poisoned rabbits (Gilman et ah, 1946). On the other hand, 
BAL prevents the nephro-toxic and renotrophic actions of lead in rats 
(Chiodi and Sammartino, 1947), diminishes the anaemia but apparently in- 
creases the porphyrinuria after a single large dose of lead acetate in rabbits 
(Weatherall, 1948), and increases the mortality in subacutely lead-poisoned 
rabbits (Braun et al., 1946). Evidence of this sort indicates that the action of 
BAL does not consist entirely of the formation of innocuous and readily 
excreted metallic comple.xes, and is a warning against its casual use in any 
kind of metallic intoxication in which it might at first sight seem to be 
indicated. 

It should also be mentioned that prolonged administration of fairly large 
doses of BAL to cats causes anaemia, loss of weight and a rise in blood non- 
protein nitrogen (Modell et al., 1946). McCance and Widdowson (194b) 
have sho%vn a substantial rise in the urinary excretion of copper and zinc in 
man after intravenous injection of “BAL-Intrav”, the glucoside of BAL. 
The possibility exists that BAL has a similar effect which, if maintained, 
would remove these important trace elements from the body to a dangerous 
extent. There is no evidence that this can happen, but prolonged 
administration of BAL is not as a rule desirable. If no satisfactory response 
occurs to an ordinary course of treatment, there is no justification for 
continuing the use of BAL without, at least, allowing an interval for 

recuperation. 
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FUTURE POSSIBILITIES 

Although no ditluol more generally satisfactory than BAL is yet known, 
new developments are not impossible. Particularly BAL glucoside or BAL- 
Intrav, a water-soluble derivative developed by Danielli and his associates 
(194.7) at Cambridge, is promising because of its extremely low toxicity and 
good anti-arsenical activity. No clinical trials of this substance have been 
reported. Whilst the five-membered ring formed by BAL and arsenic is 
satisfactory from a therapeutic point of view, Barron et al. (1947) have shown 
in vitro that for other metals, other dithiols with a different spatial arrange- 
ment of -SH groups are more effective antidotes, and this observation ma)' 
lead to new therapeutic agents for metallic poisoning in which BAL is not 
effective, or in which it is only slightly beneficial. 
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FIAT FEET 

During the past war many Sen'ice men and women reported to the orthopiedic 
departments with symptoms of flat feet. Often it was not their first visit, as they 
had previously undergone many forms of treatment, including prolonged rest, 
exercises, physiotherapy of every type, manipulations with and without aniesthesia, 
and even plasters, without alleviation of their symptoms. The reason for this was 
that they were never instructed in the correct way to stand and walk. The patient 
must have a clear idea that he is carrying out exercises and treatment to strengthen 
certain muscles to withstand postural strain and allow him to throw the body weight 
on to those parts of the foot designed to bear them. 


ETIOLOGICAL FACTORS 


fNNER 


TOES 


III 


On studying the kinetographic prints of the normal foot, it will be observed that in 
standing the weight is carried on the heel, the outer side of the foot and the forefoot. 

Wood Jones (1944) describes nvo distinct 
functions of the foot, the outer stabilized and 
static supporting part, and the inner part, 
considered the elastic dynamic organ which 
takes part in active propulsion. Lambrinudi 
(1942) stated that the outer part lies Baton the 
ground, gives the bigger weight-bearing 
surface and stability and balance with the 
aid of the fourth and fifth toes. It is essen- 
tially a balancing organ, whereas the inner 
portion is essentially a lever. For a compre- 
hensive understanding of painful symptoms 
related to the feet it is essential to be awate 
of these two separate functions. As Mercer 
(1943) states, the functions of the feet arc (a) 
the action of standing in which the postural 
muscles are in a static state, so that the weight 
is evenly distributed throughout. This is the 
passive action of the foot, (b) The action of 
walking or propulsion in which the foot 
muscles are moved actively, so that the heel- 
toe rhythm of walking is carried out. 

The foot can therefore be said to contain 
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Fig. I.- 


HEEL 


-Kinetographic imprint of 
normal foot. 


the following arches: — 

(A) The loitgiutdinal arch divided into two, the outer consisting of the os calcis, 
the cuboid and the fourth and fifth metatarsals, and the inner consisting of the talus, 
scaphoid, cuneiforms and three inner metatarsals. It is in this latter part of the foot 
that the concave longitudinal arch is seen, and its structure depends upon (i) the 
shape of the bones; (2) the integrity of the intenarsal ligaments, spring ligament 
and the long and short plantar ligaments and plantar fascia; (3) the tone of the long 
and short muscles of the foot, especially tibialis posticus and peroneus longus. 
Even in the embrv'O and in infancy this inner arch is well formed, but may not be so 
obvious as there is a greater preponderance of the soft tissues at this ape. 

(B) The fransverse arch is seen from the kinetographic imprint to extend from the 
lateral border of one foot to the lateral border of the other. Wood Jones (1944), 
quoting Ellis, states that each foot is complimentary in constituting a plinth that 
bears the body weight and that the feet must not be regarded as tsvo plinths, but as 
two halves of one divided. 
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(C) The anterior metatarsal arch is an imaginary conca /e arch extending from the 
first metatarsal head on the inner side to the fifth head on the outer side. In standing 
this arch is obliterated. Its strength depends upon the tone of the intrinsic muscles 
of the foot, and the intertransverse ligament between the metatarsal heads. 

Morton (1935) associates a weak first metatarsal segment with painful conditions 
of the inner longitudinal arch, because it is the forward strut of this. There may be 
hypermobility of this segment, so that the first metatarsal is not taking its full share 
of weight bearing. There may also be associated shortening of the first metatarsal 
bone and the sesamoid bones may be placed posteriorly, so that the first metatarsal 
segment is unstable. Unless the muscles acting on the arches are in good postural 
tone, the inner longitudinal arch collapses, allowing the talus to progress fortvards 
on to the spring ligament and with the sustentaculum tali and the tuberosity of 
the scaphoid become prominent on the inner side of the foot. It will be seen there- 
fore that well-functioning feet depend almost entirely upon satisfactory postural 
tone of the controlling muscles. 

Wood Jones (1944) has pointed out that it is wrong to compare the hand and the 
foot, because in the hand the flexor and extensor muscles are working as antagonists, 
whereas in the foot they are working in a complimentary fashion and really cannot 
be described as having origins and insertions. With the foot fixed on the ground 
the insertion becomes the origin and vice versa. 

Lake (1935) suggests the classification of flat foot into : — (i) Congenital; (2) 
infantile; (3) adolescent, as faulty posture and spasmodic or spastic; (4) infective; 
(5) adult. This classification coincides in general with that of Mercer, who des- 
cribes: — (i) Congenital flat foot; (2) acquired flat foot, which may be due to (a) 
■osseous changes, (b) ligamentous changes, (c) muscular changes, either paralytic or 
spastic, and postural or static flat foot. 

POSTURAL OR STATIC FLAT FOOT 

Postural or static fiat foot is by far the most common and will now be considered. 
As the effect of strain becomes more evident and pressure is brought to bear upon 
the intertarsal and the spring ligaments, and eventually upon the bones, so five 
different stages in flattening of the arch can be distinguished. It is naturally a gradual 
process and one stage merges into another. Mercer describes these stages as: — 

(1) The mild type of foot strain or incipient flat foot. 

(2) The voluntary flat foot. The arch has dropped, but secondary changes have 
not occurred. 

(3) The resistant flat foot. Secondary changes are beginning to occur. 

(4) The rigid flat foot. Osteoarthritis has supervened and it is impossible to 
correct the deformity unless the foot is forcibly wrenched under anesthesia. 

(s) Permanent flat foot. Structural changes of such a marked degree have occurred 
that it is impossible to restore the arch even under anesthesia. 

Symptoms complained of when flattening of the arch occurs will be aching, pain, 
tenderness, swelling of the feet, walking splay foot, deformities appearing, stiflmess, 
muscular spasm and callosities. As a result of foot strain and faulty gait extra strain 
may be thrown on the muscles of the knee and buttock and pain and aching may be 
experienced in these regions and even in the lower back. Varicose veins may dev'elop. 

Treatment . — Mercer points out that the object of treatment must be (i) the 
correction of the abnormal centre of gravity of the foot, so that the body weight is 
transferred to the outer side of the foot ; (2) to remove pressure symptoms. 

^ These can be accomplished by (a) massage; (b) contrast baths; (c) faradic stimula- 
tion of the small muscles of the foot and those of the calf and leg; (d) correction of 
foot wear; (e) remedial exercises, and (f) rest from excessive strain or walking. 

If foot supports are given it should be understood that they may be of a tem- 
porary nature only. They can be of the following types, according to the severity of the 
flat foot and how much support is necessary: — ft) Leather and felt supports; (2) a 
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sponge rubber support; (3) the more rigid type made from duraluminium. They 
should be made from plaster casts and should fit perfectly. 

When the foot has become stiff and rigid, a period of rest may be essential com- 
bined with bed exercises and contrast baths, but later, manipulation under full 
anaesthesia may become necessary in order to break down adhesions that have 
formed from tissue oedema. After the manipulation the patient must be given 
graduated exercises and further physiotherapy. 

Operative treatment on the bones is confined to the rigid fixed foot and should 
not be carried out until all other methods fail. 

FLAT FEET IN EARLY CHILDHOOD 

These are often associated with genu valgum of varying degrees and treatment 
must-be directed to this as well as to the feet. Usually inner wedges to the heel 
and tread of the shoe, combined with inversion exercises and gentle manipulative 
cupping of the feet, remove strain and allow hypotonic muscles to strengthen, so 
that a well-formed arch is maintained. 

The spasmodic or spastic flat foot in adolescence has been considered to be due 
primarily to spasm of the perineal muscles. Tonsillar infection has often been 
found to be present and should be eliminated. The children are often over-weight. 

Lapidus (1946) has placed the lesion in the subastragaloid joint, especially in- 
volving the common interosseous ligament. He has described three degrees: — (i) 
The mild t3^e, in which the patient can often be cured by a period of rest and 
exercise followed by the wearing of supports, closely fitting and of a rigid type. 
(2) The moderately severe type. Even this type responds to more prolonged rest, 
exercises and support. (3) The rigid fixed type in which operation on the sub- 
astragaloid and mid-tarsal joint may be necessarj'. 

THE ANTERIOR TRANSVERSE ARCH 

Treatment of painful conditions of this arch consists of tarsal pads and strengthening 
of the intrinsic muscles of the foot by contrast baths, massage, exercises, faradic 
stimulation and manipulation. 

Morton’s metatarsalgia has recently been described as due to a fibrous thickening 
or actual neuroma formation on the interdigital nerves, especially the third. If 
pain is severe and persistent, in spite of physical treatment and pads, operative 
removal of these thickenings is indicated. It must be remembered that Morton 
(193s) described an arthritis of the tarsometatarsal joints, especially the second, as 
one of the causes of the disease. The thickening caused by this arthritis involved the 
lateral branch of the plantar nerve, so that in treating these cases the tarsometatarsal 
joints must be included. 

W. E. Tucker, m.b.e., m.b., b.ch., f.r.c.s. 
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DIAGNOSIS AND TREATMENT OF SALPINGITIS 

The primary causes of salpingitis are: — (i) gonorrhoea (40 per cent, of cases); 
(2) infection following abortion or delivery (50 per cent.); (3) tuberculosis (5 per - 
cent.); (4) infection from adjacent organs such as the appendix (5 per cent.). 

acute gonococcal SALPINGITIS 

Gonococcal salpingitis is less common since the introduction of penicillin for the 
treatment of gonorrhoea. Upward spread to the tubes occurs after a short interval. 
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usually at the time of the succeeding menstrual period, and the risk of spread is 
increased by local instrumentation. Acute bilateral loiver abdominal pain occurs, 
often associated with an excessive or aphasic menstrual period. There is fever of 
102° to 103° F. (38.9° to 39.4° C.), which is higher than in most cases of appendicitis 
and a cardinal point in differentiation from a case of ectopic gestation. Vomiting is 
rare, nor are the oral foetor and furred tongue of acute appendicitis present. Yellow 
vaginal discharge is usual, and there may be frequency. The lower abdomen is 
slightly distended, tender and guarded. On pelvic examination, cervicitis and 
urethritis may be found. Movement of the cervix or pressure in the fomices causes 
pain, and tenderness is usually so marked that the adnexae cannot be defined, 
although after forty-eight hours ill-defined masses may be made out, consisting of 
the tubes matted to adjacent structures, A well-defined mass is not felt unless a pelvic 
abscess or a pyosalpinx forms, which takes some days; a point that excludes the 
diagnosis of a twisted ovarian cyst. Cervical and urethral smears and cultures may 
reveal gonococci. 

Treatment of the primary attack is conservative, consisting of absolute rest, with 
a large fluid intake, and the injection of 20,000 units of penicillin three-hourly, to a 
total of about 300,000 units. All local interference is strictly avoided. Nearly all 
primary cases respond, although a few develop a pelvic abscess, when the tempera- 
ture “ swings”, and a pelvic mass first enlarges and then softens; it is then drained 
by posterior colpotomy. Pyosalpinx is a rare sequel of a single attack, but if the 
temperature does not settle after fourteen days, salpingostomy has been recom- 
mended, in the hope that early incision and drainage of a pus tube will prevent 
complete destruction; the hope seems slender. On the other hand it is reasonable to 
test tubal patency three months after resolution of a first attack as there is more hope 
of successful salpingostomy then than later. Lipiodol salpingography at this time 
is not without risk, and should never be performed unless the erythrocyte sedi- 
mentation rate is normal, and there are no signs of residual tubal or cervical infection. 

SALPINGITIS FOLLOWING DELIVERY OK ABORTION 

In these cases the histoiy is entirely different; salpingitis is part of widespread pelvic 
cellulitis and peritonitis, and is often only revealed aftei three or more weeks when 
the widespread infection recedes. The diagnosis is seldom in doubt: after several 
days of fever following delivery or abortion there is a further rise of temperature, 
with lower abdominal pain, distension, or guarding, and bilateral tubal masses 
ultimately become palpable. Most puerperal cases are due to streptococci which 
are sensitive to penicillin, and the initial treatment is the same as for gonococcal 
salpingitis, although more care is needed to treat anaemia and sustain the general 
resistance, and surgery will bt necessary if resolution does not occur. 

RECURRENT AND CHRONIC SALPINGITIS (OTHER THAN TUBERCULOUS) 

Recurrent subacute attacks. — Gonococci and streptococci do not survive indefinitely 
in the tube; the contents of a pyosalpinx are nearly always sterile. Recurrent attacks 
of salpingitis are usually due to reinfection, often by a secondary invader such as 
B. cob, but sometimes from a persisting focus in the lower genital tract, or by 
reinfection by a consort. In such an attack there is pain and fever, and tubo-ovarian 
masses are found behind the uterus, which may become fixed in retroversion. The 
tubal swellings are nearly always bilateral, although of unequal size. Irregular and 
excessive menstruation often occurs, due to abnormal production of oestrogens by 
the ovaries, which contain multiple follicular cysts. 

Bumt-out" salpingitis. — Even in cases in which no active infection persists there 
may still be severe symptoms. There may be pain due to pelvic adhesions, sometimes 
Bith backache or dyspareuma. Menorrhagia or sterility may be the primary com- 
plaint. Except in the case of a hydrosalpinx there is no large tubal mass, although 
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sponge rubber support; (3) the more rigid type made from duraluminium. They 
should be made from plaster casts and should fit perfectly. 

When the foot has become stiff and rigid, a period of rest may be essential com- 
bined tvith bed exercises and contrast baths, but later, manipulation under full 
anaesthesia may become necessary in order to break down adhesions that have 
formed from tissue oedema. After the manipulation the patient must be given 
graduated exercises and further physiotherapy. 

Operative treatment on the bones is confined to the rigid fixed foot and should 
not be carried out until all other methods fail. 

flat feet in early childhood 

These are often associated wdth genu valgum of varying degrees and treatment 
must-be directed to this as well ns to the feet. Usually inner wedges to tlie heel 
and tread of the shoe, combined with inversion exercises and gentle manipulative 
cupping of the feet, remove strain and allow hypotonic muscles to strengthen, so 
that a well-formed arch is maintained. 

The spasmodic or spastic flat foot in adolescence has been considered to be due 
primarily to spasm of the perineal muscles. Tonsillar infection has often been 
found to be present and should be eliminated. The children are often over-weight. 

Lapidus (1946) has placed the lesion in the subastragaloid joint, especially in- 
volving the common interosseous ligament. He has described three degrees: (i) 
The mild type, in w'hich the patient can often be cured by a period of rest and 
exercise followed by the wearing of supports, closely fitting and of a rigid type, 
(a) The moderately severe type. Even this tj’pe responds to more prolonged rest, 
exercises and support. (3) The rigid fixed type in which operation on the sub- 
astragaloid and mid-tarsal joint may be necessary. 

THE ANTERIOR TRANSVERSE ARCH 

Treatment of painful conditions of this arch consists of tarsal pads and strengthening 
of the intrinsic muscles of the foot by contrast baths, massage, exercises, faradic 
stimulation and manipulation. 

Morton’s metatarsalgia has recently been described as due to a fibrous thickening 
or actual neuroma formation on the interdigital nerves, especially the third. If 
pain is severe and persistent, in spite of physical treatment and pads, operative 
removal of these thickenings is indicated. It must be remembered tliat Morton 
(1935) described an arthritis of the tarsometatarsal joints, especially the second, as 
one of the causes of the disease. The thickening caused by this arthritis involved the 
lateral branch of the plantar nerve, so that in treating these cases the tarsometanirsal 
joints must be included. 

W. E. Tucker, m.b.e., m.b., b.ch., f.r.c.s. 
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DIAGNOSIS AND TREATMENT OF SALPINGmS 

The primary causes of salpingitis are. — (i) gonorrhoea (40 per cent, of cases); 
(2) infection following abortion or delivery' (50 per cent.); (3) tuberculosis (5 per 
cent.); (4) infection from adjacent organs such as the appendix (5 per cent.). 
acute gonococcal salpingitis 

Gonococcal salpingitis is less common since the introduction of penicillin for the 
treatment of gonorrhoea. Upward spread to the tubes occurs after a short interval. 
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tuberculous peritonitis, although simple drainage of ascitic fluid seems beneficial. 
If the disease is strictly localized to the pelvic organs bilateral salpingo-oophorectomy 
gives excellent results, and this treatment is often applied to cases discovered by 
-laparotomy. X-ray therapy has many advocates, but the results seem to be less certain 
than with surgery. 

S. G. Clayton, m.d., m.s., f.r.c.s., m.r.c.o.g. 

NOTES AND QUERIES 


Temperature Charting in Relation to 
“ The Safe Period” 

Query (from Portugal). — I have read recently 
some articles on the alteration in the body 
temperature at different times in the menstrual 
cycle, being lower in the follicular phase and 
higher during the luteal phase, and the use of 
these findings, by the temperature chart taken 
daily on waking, as a method of avoiding the 
time when pregnancy is most likely to occur in 
those who do not wish to use contraceptives. I 
have not yet seen an>thing written about the 
practical way to apply the method. 

Reply. — The fact that fluctuations in the basal 
body temperature take place in women during 
different phases of the menstrual cycle was 
noted by van der Velde as long ago as 1904. 
These fluctuations have in recent years been 
V correlated with the various events that take 
place during the cycle. The changes can be 
briefly summed up as follows: — 

From the becinninp of mensmiation until the time of 
ovulation the temperature is at a comparatively low level, 
and guctuates by about five-eighths of a degree Fahrenheit. 
At the time of os-ula'icn there is a drop of basal body 
temperature of one tuilf a degree or more, followed the 
next day by a nse of user ope half of a degree. During the 
second half of the cycle, normally the panod of actmty of 
the corpus lutcum, the temperature re.nains at the higher 
let el imiil a day or two before the onset of the next 
menstrual penod If pregnancy occurs, there is no drop 
but a continued nse. 

This biphasic curve of basal body tempera- 
ture is characteristic of the normal ovulatory 
menstrual cj’cle, and in cases in which the cycle 
is anovulatorj’ the rise in the second half of the 
cj’cle is absent. The occurrence of regular men- 
strual cycles in association with a biphasic curve 
^ of basal body temperature permits of accurate 
i ' estimation of the time of ovulation. The tem- 
perature must be taken under basal conditions. 
' The woman is instructed to keep a thermometer 
i by her bedside and to take her temperature 
immediately on waking in the morning. The 
y temperature may be taken by mouth or per 
rectum and should be immediately recorded. 

'"i. The method has many practical applications. 
'■'j It may be used as a precise means of calculating 
the “safe period”, that is, the time during the 
raenstrual cycle when conception is unlikely to 
occur. The assumption is made that sperma- 
tozoa are capable of fertilizing an ovum for 


about forty-eight hours and that the period of 
viabilitj' of the ovmm is about the same length of 
time. The infertile, or “safe”, period can be 
assumed to begin five days after ovulation. The 
original method of determining the "safe 
period” according to the method of Ogino and 
Knaus was based on the average length of the 
menstrual cycle. It was assumed that concep- 
tion was unlikely to occur in the week pre- 
ceding menstruation. Failure of the Ogino- 
Knaus method might occur from a late ovula- 
tion, but this would presumably be detected by 
the method of recording of temperatures. 
Another possible cause of failure is the oc- 
currence of more than one ovulation during a 
single menstrual cycle. This second ovulation 
would presumably not be detected by the tem- 
perature chart, but it may also presumably be 
regarded as an uncommon event and thus as an. 
unlikely source of error. 

Josephine Barnes, d.m., f.r.c.s., m.r.c.o.c. 

Status Efilepticus 

Query. — I shall be grateful for some informa- 
tion on status epilepticus. I have an interesting 
case of a middle-aged woman, who had an 
attack of status epilepticus six months after 
artificial menopause. She has suffered from 
epilepsy for twenty odd years, and is married 
with two children. She has only had this one 
attack. Could you tell me 'f she is likely to have 
another and, if so, how to prevent it ? 

Reply. — Status epilepticus is simply a descrip- 
tive term used when epileptiform attacks, 
whatever be their cause, recur rapidly without 
consciousness being regained between them. It 
may last for hours or even days and, unless 
suitable treatment is instituted, frequently pioves 
fatal. There is often an accompanying hyper- 
thermia. A common cause of status epilepticus 
in long-standing epilepsy is the sudden with- 
drawal of an anticonvulsant drug, such as pheno- 
barbitone, which has been taken for long 
periods. Gradual w^eaning of these drugs is 
essential. The best preventive of status epilep- 
ticus is adequate and continuous control of the 
sporadic fits, but should it occur the patient 
should be given 3 to $ grains (0.2 to 0.32 gm.) 
of soluble phenobarbitone by intramuscular in- 
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the uterus is often fixed in retroversion, and there may be induration in the fomices 
due to fibrosis. Especially after abortion, tubal damage may occur insidiously and 
only be discovered during subsequent investigation of sterility. 

The diagnosis of chronic salpingitis can be difficult. Endometriosis gives a similar 
clinical picture, with pain, sterility, menorrhagia and pelvic masses, although there i 
no history or evidence of infection. A specialist sees many women with menorrhag 
or retroversion, in whom underlying salpingitis has been overlooked. On the othi 
hand, salpingitis is too freely diagnosed in cases without history of infection ( 
previous pregnancy, and without abnormal pelvic physical signs. 

The indications for surgical treatment of chronic salpingitis cannot be rigid! 
defined. Obviously every effort is made to conserve or restore function in a youn 
nullipara, but once function is irretrievably lost radical treatment is preferable i 
prolonged ill health or repeated episodes of painful incapacity. Conservative trea' 
ment consists of rest, penicillin in exacerbations, and local heat. Pelvic diatherm 
must be used cautiously as it sometimes lights up latent infection. Indications fc 
surgery may be summarized thus: — 

(1) For cases with recurrent attacks, or when conservative treatment fails to relieve pair 

(2) For cases tvith large masses, as they seldom respond to conservative treatment, an 
because the diagnosis may be in doubt. 

(3) For cases tvith menorrhagia. 

(4) For selected cases of sterility 

Patients are in two categories; those with hopelessly damaged tubes, and th 
minority in whom tubal recovery is possible. In the former, radical ex'cision c 
infected structures is required, but with conservation of some ovarian tissue wherevc 
possible. If bilateral salpingectomy is necessary then total hysterectomy is oftc 
wise, as the cervix is infected and menorrhagia may also be a sequel. Widesprea 
adhesions can make this a difficult operation, but a clean sweep is preferable t 
piecemeal assault. 

In a few cases of sterility attempts may be made to restore tubal patency. If there at 
no clinical signs of activity and the E.S.R. is normal, a lipiodol salpingogram will demon 
strate the site of occlusion. If only the abdominal ostium is closed there is a to per cenl 
chance of success by salpingostomy. In other cases with blockage at the uterine comu th 
tube can be reimplanted into the uterus, but the state of the outer part of the tube can onl; 
be determined by laparotomy, when it is usually found to be hopelessly damaged, so tha 
the percentage of cases in which success follows laparotomy is much lower than 10 per cenl 
Scrupulous technique is essential, with perfect haemostasis and accurate stitching '■'•’il 
bland suture material. “Amnioplastin” has been used to cover suture lines (with doubtfu 
benefit), and a nylon strand may be laid along the tubal lumen, with the lower end passini 
through the uterus, so that it can be withdrawn from below after a few days. (Estrogens wil 
assist nutrition and regeneration of the tube. 

TUBERCULOUS SALPINGITIS 

A confident clinical diagnosis is made in only a proportion of cases. If a nullipar: 
without history or evidence of cervicitis has salpingitis, tuberculosis should bi 
considered; especially if the disease is of insidious onset with loss of weight and sligh 
pyrexia, although superimposed acute attacks may be due to secondary infection 
Menorrhagia is common, but amenorrhoea occurs in advanced cases. Tuberculou 
ascites or plastic peritonitis may bt fourd, or pyosalpinges felt. In 20 per cent. 0 
cases there is active pulmonary disease. 

In many cases the diagnosis is only made at operation for chronic salpingitis, whci 
tubercles are seen on the tubes or pelvic peritoneum; or at curetting for menorrhagia 
when tuberculous endometritis is discovered. Sharman found tuberculous endo 
metritis in 5 per cent, of cases of sterility due to tubal occlusion, without othe: 
evidence of tuberculosis. 

Opinions differ about treatment. If there is active pulmonary' disease sanatoriurt 
treatment is advised; and radical surgery is most unwise if there is widespreae 
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Fita}7ii7i E Deficwtcy a/id Vascular 


Disease 

That deficiency of -vitamin E may play a part 
in the genesis of vascular disease is indicated by 
the results obtained by E. V. Shute, A. B. 
Vogelsang, F. R. Skelton and W. E. Shute 
{Surgery, Gynecohgy and Obstetrics, Januarj- 
1948, 86, i), mho have treated a series of cases 
of vascular disease, including thrombophlebitis, 
indolent ulcers of the legs, gangrene of the ex- 
r tremities, and thromboangiitis obliterans, with 
a-tocopherol. The dosage employed was from 
200 to 300 mgm. daily, by mouth, except in 
acute cerebral thtombosis, when the drug should 
be given parenterally in order to procure early 
saturation of the patient to minimize the risk 
of brain cell damage. It is stressed that the 
vitarnin E employed must be n-tocopherol, and 
no inorganic iron should be administered to the 
patients. In three cases of thrombophlebitis, one 
ante-partum and one post-partum, 200 to 300 
mgm. of a-tocopherol daily by mouth resulted in 
clearing of the condition in an average of four 
■weeks. In a case of ulceration of the leg of 
nineteen years' duration, in a sixty-three year 
old man, 250 mgm. of a-tocopherol dally by 
, mouth resulted in complete healing in ten 
wedts. A case of dry gangrene of the feet and 
t in a man of seventy-four, responded well 

to 300 mgm. of o-tocopherol daily by mouth, 
, and just over one month later both feet were 
' healed and the patient began to walk. On 
admission this case was regarded as one for 
amputation of both legs. Two cases of thrombo- 
angiitis obliterans are also recorded, in both of 
which good results were obtained. It is stated 
''j that although the group studied was small the 
results of the therapy were encouraging, and 
may indicate a valuable addition to the prophy- 
■e. laxis of vascular diseases. It is necessary to 
,j; continue the a-tocopherol at a high level after 
. healing has been obtained, as in some cases 
relapse occurred when treatment was stopped. 


f'',- 

V 




’The TreaitnetJt of Fttruuculosis 

.^THOUGH usuall}' bem'gn, boils may be dan- 
gerous on account of their recurrent nature, and 
even the most innocent boil may pmve to be 
the portal of entry of a serious staphylococcal 
infection. These facts are stressed by Y. Pecher 
(fVeire Medicate, Suppl., January 7, 1948, 56). 
In diabetics bods are of common occurrence, 
but even in non-diabetics carbohydrates should 
be restricted in the presence of bods, and par- 
hcularly bread and sugar. Special attention is 
^ drawn to the danger of boils on the upper lip 
®id nose. If not interfered with and so 


aggravated thej- may evolve as ordinary boils, 
but rapid abortion can be procured by one or 
two applications of X-rays in low dosage. 
General treatment consists of thiazamide, 8 gm. 
daily, and 20 drops of Lugol’s solution three 
times daily for six days; or better, penicillin in 
dosage of 600,000 units. Penicillin is also advo- 
cated for the treatment of furunculosis, 300,000 
units daily for three daj-s; and when boils be- 
come infected, and particularly when on the 
face, intensive peniallin therapy should be 
carried out -with a dose of r, 000,000 units on 
the first day, treatment being continued for as 
long as necessary. 

Aerosporvt hi the Treatment of 
Whooping-Cough 

Aerosportn is an antibiotic produced by an 
aerobic spore-bearing bacillus, BacsUus aero- 
sponis or B. polymyxa which has been isolated 
from soil and air. Tests have shown it to be 
active against gram-negative organisms, and in 
experimental infections in animals it gave com- 
plete protection against H.pertussis and elimina- 
tion of the infection. A report of the clinical use 
of aerosporin in ten cases of whooping-cough is 
given by P. N. Swift {Lancet, January 24, 1948, 
if t33). The patients treated were children of 
ages ranging from i month to aj years, and the 
dosage employed was 0-4 mgm., bj’ intra- 
muscular route four-hourly, in mild cases, ani' 
0.8 mgm. four-hourly or three-hourly in severe 
cases, treatment being continued for five day’s. 
There was a definite response in all cases, 
mostly within the first forty-eight hours; 
vomiting, apnoa, cyanosis and frequency of 
paroxysms first diminishing and, finally, the 
whooping and cough. Two cases proved fatal, 
but in both treatment with aerosporin was not 
started until secondary invasion had occurred. 
The best results were obtained in those cases 
in which treatment was begun early in the ill- 
ness before secondary infection, and in such 
cases aerosporin alone proved effective: in four 
cases pem'cillin was given in conjunction, and in 
two of these cases sulphadiazine as well. A form 
of transient albuminuria occurred in most of the 
patients, but disappeared within a week; it was 
considered to be associated with impurities in 
the preparation used. This is a preliminary re- 
port of some interest, although aerosporin is not 
yet generally available. 

Procaine Penicillin G (Duracillhi) 

The results of preliminary' clim'cal trials with 
procaine penicillin G (duracillin: Eli Lilly & 
Co.) are recorded by W. E. Herrell, D. R. 
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jection, and i to 2 grains (0.065 to o-tS E^n-) 
should be repeated at four-hourly intervals 
until consciousness is regained, when 1 grain 
(65 mgm.) of phenobarbitone should be given 
by mouth four-hourly, and the dose gradually 
reduced. Other measures have been advo- 
cated; — paraldehyde per rectum, basal anaes- 
thetics such as pentothal, chloroform antesthesia, 
and curarization; but the method here described 
is simple and effective. When an oxygen tent is 
available, the patient benefits from being treated 
in it. Provided the patient is adequately treated 
the attacks should be satisfactorily controlled, 
and the likelihood of status epilepticus ren- 
dered extremely remote, but sudden cessation 
of anti-epileptic treatment will almost certainly 
precipitate a recurrence. 

Henry Cohen, m.d., f.k.c.p. 


and for evidence of bacterial putrefaction. In 
the latter case mercury with chalk may prove 
curative. Other sources of infection or intoxica- 
tion, such as septic tonsils, should be looked for. 
Finally, some cases of urticaria are produced by 
excitement. As a symptomatic remedy anthisan 
(M & B) or antistin (Ciba) may prove more 
helpful than benadryl. As a night sedative I 
suggest: — 

Ammonium bromide . . i grain (65 mgm.) 

Tincture of belladonna 2 minims (o.ia c.cm.) 

Cliloroform water .... to 60 minim: (3.6 c.cm.) 
or: — 

R . . , s 

Potassium bromide .... 2 grams (0.13 gm.) 

Chioral hydrate 3 grains (0.2 gm.) 

Syrup of oranges ro minuns (o.a c.an.) 

Chloroform water .... to 60 .minijis (3.0 c.cm.) 

W. N. Goldsmith, m.d., f.r.c.p. 


Giant Urticaria in an hifant 

Query. — I have a little girl patient, aged one 
year five months, who for the past nine months 
has had recurring attacks of urticaria, the skin 
being quite clear between attacks. The rash in- 
variably affects the lower abdomen, and the 
back just above the napkin area. It is a typical 
giant urticaria. When it first appeared it affected 
body, limbs, and face in turn. I have failed to 
find any allergic food. The mother suffers from 
asthma, and a brother of the child’s father also 
suffered from asthma. The child is otherwise 
normal and healthy. Benadryl elixir gave a 
decided improvement earlier on but is now with- 
out effect, as is ephedrine. Local applications, 
such as lead and calamine lotion, zinc and 
cucalyptol ointment, gave only passing relief. 
The child wakes twice or three times nightly 
and cries lustily; in daytime she is quite happy. 
Can you suggest any further treatment? What 
sedative (orally) would you suggest at night? 
Would you say the family history leaves the 
child predisposed to this allergic reaction? 
Would anthisan be worth a trial? The attacks 
are sometimes associated with teething. 


Reply. — Giant urticaria is rather rare in young 
children. Certainly the family history indicates 
some hereditary predisposition. Its present 


localization and its intermittent character 
suggest the possibility of a local factor such as 
a tight-fitting garment, perhaps one that is 
sometimes worn at night. Other physical causes 
may be responsible, e.g., hot baths. Although 
not entirely reliable, routine scratch tests may 
indicate a specific allergen, especially if this is 
an inhalant. With regard to the alimentary 
tract if foods have been definitely exculpated 
(it is’ unlikely from the history to be a daily 
food) the stools should be examined for worms 


Hypertension with Normal Renal 
Function 

Query (from Iraq). — I have a patient, a man 
aged forty-five, who came to see me a year ago 
for some gastric trouble. On examining him 1 
was astonished to find that he had a very higa 
blood pressure of 300 mm. Hg systolic and 180 
diastolic. The urine showed nothing beyond a 
mere trace of albumin and some calcium oxalate 
crystals; the blood urea was zz mgm. per cent., 
the Wassermann and Kahn reactions negative- 
The retin® were normal, and pyelography of the 
kidney showed no trace of the drugs even after 
one hour of the injection. Nevertheless, the 
patient is feeling quite fit and has nothing to 
complain of. No drug or diet seemed to have 
any appreciable effect on his blood pressure. 
Could you let me know your opinion on the case 
as regards causation, prognosis and treatment. 
Reply. — I have discussed the case with some of 
my colleagues at the Central Middlesex Hos- 
pital. Both Mr. Fergusson and the radiologist 
are familiar with cases which have not shown any 
shadow of the kidney after pyelography on the 
first occasion, but subsequent examination 
has revealed normal outlines. It is certainly verj' 
uncommon but it can occur. It can be under- 
stood on the basis of the work of Trueta and 
Barclay, who have demonstrated the possibility ^ 
of the cortex being by-passed under certam 
conditions and most of the blood passing into 
the medulla through the juxta-medullary’ 
glomeruli. It would seem necessary as the next 
step to repeat the pyelography and the blood 
urea estimation. If a normal renal function is 
demonstrated, the question of a Smithick opera- 
tion (dorso'lumbar sympathectomy) w'ould be 
considered. 

F. Avxry Jones, m.d., r.R.c.r. 
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hj-perthyroidism. The following are the relevant 
points in the case. 

Mav 2, JQ44: Treatment begun with thiourea, 1 pn. 
daily. One month later the dose w'as gradually reduced on 
account of the satisfactory' response. 

June 6, 1944: Patient discharged from hospital teith a 
maintenance dose of thiourea, 0.5 gin. daily, 

November ag, 1944; On account of relapse, treatment 
changed to methyl thiouradl, 200 mgtn daily. There was 
again a satisfactory response, but it was found necess^ 
to continue with too to 200 mgm. daily in order to main- 
tain her in a state of full remission. 

July 1945: Patient became pregnant. 

August 1945: Recurrence of thyrotoxic symptoms, and 
treatment reinstituted with aoo mgm. of methyl thiouracil 
daily. 

November 26, 1945: Methyl thiouracil stopped because 
of fear of possible toxic effects. 

January la, 1946: Treatment begun again on account 
of recurrence of hyperthyroidism, and 300 mgm, of 
methyl thiouracil was given daily, with only moderately 
satisfartory response. 

March 2S, 1946: Cesarean section performed fourteen 
days before term because of large and multiple myomas 
of the uterus. One month later the patient was syraptom- 
irec. 

Thus, the total dosage before pregnancy was 
log.s gw. of thiourea and 21.8 gm. of methyl 
thiouracil, whilst during pregnancj she received 
40.8 gm. of methyl thiouracil. At no stage of 
treatment did the patient show any signs of 
myxeedema. At birth the child was apparently 
normal and there was no enlargement of the 
thyroid gland. In the second month of life, 
however, the infant became very agitated and 
irritable, e.\ophthaImos developed, and the 
blood cholesterol fell to subnormal levels. Only 
after a further two months did gradual improve- 
ment begin, and the exophthalmos had not fully 
5^disappeared eight months after birth. It is 
suggested that the mechanism involved was a 
blockage of fatal synthesis of thyroxine by the 
thiouracil, resulting in increased activity of the 
fatal pituitary gland which in turn was respon- 
sible for the symptoms. It is concluded that 
“administration of thiouracil deiivatives to 
pregnant women demands caution and the child 
must be carefully observed”. 

T/ie Complications of Mumps 

A FOLLOW-UP of 208 cases of mumps after an 
epidemic in a military camp was carried out in 
order to estimate the occurrence of complica- 
tions, and the results are recorded by D. 
Lawrence and D. McGavin {British Medical 
Journal, January 17, 1948, i, 94). Nervous com- 
plications occurred in the form of meningeal 
f gCiymptoms, headache, vertigo and vague aura! 

' symptoms. There were six cases of definite 
meningo-encephalitis among the men, and one 
case among the women. One man developed 
j bilateral parotitis. Orchitis occurred in 53 cases, 
^ but there was no incidence of complete testicular 
atrophy and sexiral activity was unimpaired. 
^ ^ Some degree of pancreatitis was present in 16 
cases, and one man complained of vague pain 
around the mpples. A thorough investigatiort of 
the cardiovascular sj'stem was not carried out. 


but in 52 cases the pulse charts showed readings 
below so. Among the women, in addition to- 
the case of meningo-encephalitis, there was one 
case of secondary araenorrhosa for si.x months, 
and one case of mastitis. The remaining women 
patients mostly complained of tiredness, a 
complaint not made by any of the men. 

A Barrier Cream 

In an article dealing with methyl cellulose 
(tylose M.so) in dermatological bases, R, E. 
M, Davies {Pharmaceutical Journal, January 31, 
1948, 160, 82) includes a barrier cream which 
is undergoing clinical trials. The formula is as- 
follows: — 

^ Liquid paraifin to 

Glycerin xo 

Tylose M.yo 6 

Water 74 

A gel is made by heating the water and adding the- 

glycerin .> methyl 

ceUulos ■ ' idually^ 

mixing 

It is stated that the resultant cream forms an, 
excellent “skin” on application. The substitu- 
tion of liquid paraffin for part of the water of 
the jelly base increases the resistance of the film 
to sweat secretion. (Tylose M.50 is manu- 
factured by Bayer Products Ltd.) 

Edible Eggs 

The results of an investigation into the 
palatability of birds’ eggs are reported by H. B. 
Cott {Nature, January 3, 1947, 16I, 8). The 
following are the birds whose eggs were found 
to be palatable to man; among those listed in 
their order of palatability are: — 

Domestic fowl, coot, moorhen, lesser black-backetf 
Full, kittiwake, herring-gull, common tern, fulmar petrel, 
greater black-backed gull, guinea-fowl, raaorbill, whire- 
naped crane, chaffinch, hedge-sparrow, partridge, lapwing, 
spur-winged plover, stock-dos-e, jackdaw, spott^ fly- 
catcher, domestic turkey'. 

The eggs 'of 15 species were found to be 
unpalatable, including the puffin, the blackcap, 
the ringed plover, the linnet, the great tit and 
the blue tit. The unpalatable eggs were 
described variously as acid, rancid, soapy, sour, 
oily, saltj’', fishy, and bitter. This last quality 
vras the most important, and it was found most 
frequently among the species layng the smallest 
eggs. It is therefore suggested that this bitter 
quality may have been developed as a deterrent 
to potential egg-eating predators, especially as. 
the assessments by experimental animals were- 
in fair agreement with the human palatability 
rating. The five most distasteful eggs, those of 
the wren, the eastern house-wren, the blue tit, 
the great tit and the reed-warbler, were among 
the smallest tested. There also appeared to be 
an inverse ratio between palatabilitj' and con- 
spicuousness of the egg. No close or obvious 
relationship was noted between the food habits, 
of a bird and the flavour of the egg. 
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Nichols and F. R, Heilman (Proceedings of tlte 
Staff Meetings of the Mayo Clinic, December 
io> 1947. 22, 561). Procaine penicillin G, a 
crystalline non-pyrogenic substance prepared by 
combining one molecule of procaine base 
(molecular weight 236) with one molecule of 
penicillin (molecular weight 334), resulting in 
a compound containing 41.5 per cent, procaine 
base, is stated to have a potency of 940 units per 
mgm., 90 per cent, of which is attributable to 
penicillin G, and a solubility in water at 28° C. 
of slightly less than 0.7 per cent. Ten patients, 
some ambulatory and some non-ambulatory, 
were given a single intramuscular injection of 
r c.cm. of an oil suspension of procaine peni- 
cillin G (300,000 units of penicillin), and the 
concentration in the blood was determined 
every three hours for twenty-four hours, starting 
three hours after injection. Except in one case 
adequate concentrations of penicillin -were 
present in the blood twenty-four hours after 
injection, and in some cases for longer periods. 
Apart from slight pain at the time of injection 
there was no incidence of local irritation, sore- 
ness or pain after injection, thus suggesting that 
the procaine exerts a twofold action; (i) pro- 
longation of the action of penicillin, and (a) an 
antesthetic action. The conditions treated in- 
cluded septic sore throat, pneumonia, lymph- 
angitis and carbuncle. No toxic reactions were 
noted. 


T/ie Spleen in Congestive Heart 
Failure 

According to N. O. Fowler (Armais of Intcryial 
Medicine, November J947, 27, 733), “the spleen, 
on the average, is increased above the normal 
size in uncomplicated heart failure”. This con- 
clusion is based upon an investigation of 
necropsy material at the Peter Bent Brigham 
Hospital: 50 surgical cases used as controls, 
50 cases of valvular rheumatic heart disease 
with congestive heart failure, 50 cases of hj^per- 
tensive or arteriosclerotic heart disease, and 46 
cases of subacute bacterial endocarditis. The 
average weight of the spleen in the different 
groups was as follows: surgical control group, 
135 etn.; rheumatic r-alvular heart disease, 220 
gm.; hjpertensivc and arteriosclerotic heart 
disease 198 gm.; subacute bacterial endo- 
carditis, 371 gm. Taking as his criteria that any 
spleen over 200 gm. is enlarged, and any over 
300 gm. is clinically palpable, Fowler found that 
among 97 cases of uncomplicated congestive 
heart failure the spleen was theoretically pal- 
pable i.c., over 300 gm. in weight, in 13.4 per 
cent ’ although in only one instance had the 
spleen been palpated during life. Thts spleno- 
megaly of congestive heart failure did not appear 


to be appreciably influenced by the duration of 
the failure or by the presence of infarcts. 
Another interesting finding uns that in this 
series the spleen, on the average, shoa-ed greater 
enlargement than the average liver in congestive 
heart failure. 


Sterosan Ointment in Mycosis of the 
Feet 

During the bathing season mycosis of the feet 
is common, the infection being picked up at 
swimming baths, in bathing cabins and the like. 

A. Hafner and O. Kym (Schzeeherisclie Midi- ^ 
zinische Wochenschrift, December 27, 1947, 

1369) record the successful use of sterosan 
ointment in 27 members of a swimming dub 
with persistent mycosis of the feet. The fact 
were bathed each evening tvith cold water and 
soap, and sterosan paste was applied to the inter- 
digital spaces. The paste dries quickly, is not 
greasy, and adheres well to the skin, i^tar 14 
days, clinical and microscopical exatnination> 
were carried out in 25 cases, in 20 of which 
the fungus was found to be no longer present. 

In the s cases in which the fungus persisted the 
patients were free of pain, and one case became 
clear microscopically after further , treatment. 
One patient did not continue with the treatment, 
and in three the infection persisted, whether « 
a residue or as a fresh infection could not 
determined. J 


The Treatment of Plantar IF arts 

A SIMPLE and effective method of treatment o 
plantar warts is described by C. R* McLaug 
{Lancet, January 31, 1948, i, 16S):- 


Using a local anirsilietic, which is 
mmimizes bleeding, the overling 


mimmizes bleeding, me overmng ^ 

donn -nitli a no. ii blade uniil the bundles of m 

clearly dcEned. A Volkmann spoon, me r-v* 
>10 wart, is then driven into the foot at the . 

. * t __ .1 


arc 
of the 


jmo uis: »wui. . 

•wart and swept round so that the core the 

entirety. The h>T)erkeratimzed collar at llie 
cavity is trimmed with scissors and the base scrapea 


cavity IS tnmmed with scissors and me 

smooth, and repeatedly touched with a » 


or electric cautery, using a fine point, not too «jv., 

... ^ treated b w 


light touch. Tiny satellite warts can ''m.'nats 

plunging in the diathermy needle, but any 
frying'* of the base of the large vemica must be . * 


A small wick of ribbon gauze Is then insert^ 
cavity and the area covert with gauze and 
The patient can as a rule w‘alk with care 
and there should be little discomfort foTty'Cif.'bt nou 
after the plug has been removed. Healing i» 
complete in seven to ten days. 




Thiottracil in Pregnancy - 

The possible danger to the ftetus arising teora 
the use of thiouracil derivatives in the treatment Q 
of hypcrthjToidism during pregnancy is cm- 
phasized by A. R. Frisk and E. Josefsson (Ad^ -fy 
Medico Scandirtavica, Supplement No. ^ 
1947). They report a case of an unmattit^ ^ 
woman, aged thirtj'-fivc, who was found to ha'"' 
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practitioner. It is particuiarij- suitable for house 
surgeons, if they can read German, Lflscher’s 
boot, has a very fuli, well-arranged subject index, 
and has excellent illustrations, those of the ear- 
drum in colour, done by the help of the oto- 
microscope, being especially noteworthy. Two 
very practical tables should be mentioned — one 
gives the old and new anatomical nomenclature, 
the other the salient features of the different 
forms of acute respiratory' obstruction in 
children, Luscher gives a guarded valuarion to 
the operation of fenestration in otosclerosis. 

Wayfarers in Medicine. By William 
Doolin, M.B., F.R.C.S.I. London: Wm. 
Heinemann {Medical Books) Ltd., 1947. 
Pp. 284. lilustrations 39. Price 21J. 

Fkis volume consists of a series of essays by the 
iistinguished editor of the Irish Journal of 
Uedical Science which have been published 
in his own journal over a period of years. 
Written in that leisurely style which to the mere 
Anglo-Saxon is only a memory of the pre-war 
1914 days, but which still characterizes the 
academic groves of Dublin, they cover the whole 
sphere of medicine from “the oldest physicians” 
to Sir Robert Jones. The book suffers from the 
inevitable drawback of any collection of 
historical essays, namely repetition, and it is to 
.be regretted that the editorial blue pencil was 
not wielded more drastically'. The only real 
criticism of the hook, however, is that the author 
allows his religious views to bias his historical 
judgment, pacttculariy in the days when the 
Papacy and the pioneers of medicine seldom saw 
eye to eye. As a bedside book, however, to be 
dipped into as a means of forgetting the harsh 
present in the historic past, the book can be 
thoroughly recommended. 

h!EW EDITIONS 

A CHAPTER on chemotherapy in which the 
different sulphonamide derivatives and peni- 
cillin are discussed in detail has been added to 
The Essentials of Modern Surgery, edited by 
R. M. Handfield-Jones, A/.C., At.s., f.r.c.s., and 
,A. E. Porritt, c.B.E., .M.cif., f.flc.s., in its third 
, idition (E. & S. Livingstone Ltd., 501.}. 
■ Another addition is a short chapter on amputa- 
' lions. The new edition is beautifully' produced 
and illustrated, containing in all 644 figures, 
^ some in colour. 

> 

^°nduct of Life Assurance Examinations, 
-by E. M. Brodibank, m.b.e., m.o., f.h.c.p., in 
fits second edition {H, K. Lewis & Co. Ltd,, 
tat. dtf.) has been rewritten in some sections to 
^^tacorporate important changes in life insurance 
^estimations. New data concerning expectation 


of life, tuberculosis, cancer, hypertension and 
glycosuria risks have been included, with 
reports on the e.xperience of insurance offices oa 
these subjects. The practitioner wili find much 
valuable information on the methods of e.xam- 
ination for life assurance. 

A Textbook of Clinical Ifeurology, by Israel S. 
Weehsfer, m,d„ in its sixth edition (VV. B. 
Saunders Co., Ltd., rpts.) has been completelyr 
revised in order to include the many advances 
in neurology which have taken place during the 
twenty' years since the first appearance of the 
book. 

Clinical Studies in Psychopathology, by Hemy' V. 
Dicks, M.D., M.H.C.P., in its second edition 
(Edward Arnold & Co., isf.) has not been 
submitted to any major changes: in the author’s , 
owm words “psychopathology has not changed, 
very much during the second war”, rather have 
the views expressed by a small band of pioneers 
at the end of the stage of the emergence of 
psychotherapy after the first world war become' 
more generally accepted. This book fills a niche 
of its own in psychiatric medicine. 

Recent Advances in Sex and Reproductive 
Physiology, by J. M. Robson, At.D,, p.sc., 
F.R.S.B., in its third edition (J, & A, Churchill 
Ltd., 2 It.) has been thoroughly revised and 
brought up to date in all sections. Artificial 
insemination, pregnanediol excretion estimation 
in the diagnosis of the aon-ovulatoiy cycle and 
early pregnancy, the use of stilbcestrol for in- 
hibition of lactation, cestradiol inunction for 
promotion of growth of the breasts, and new 
information On the diagnosis and treatment oF 
sterility are among the many new additions. 

A SECTION on the treatment of otosclerosis by 
the fenestration operation, and another on. 
penicillin are among the additions to Diseases of 
the Nose, Throat and Ear, by I. Simson Hall, 
M.B., Cn.6., F.R.c.p.ED., F.R.c.s.E., In its fourth 
edition (E. & S. Livingstone Ltd,, tsr.). This 
well-known textbook has been brought up to. 
date in all sections. 

Two new chapters have been added to Thr 
Doctor and the Difficult Child, by William 
Moodie, m.d., f.r.c.p., d.p.m., in its second 
edition (Commonwealth Fund: London; Geof- 
frey Cumberiege, xii.6d.),on treatment through 
play', and on the general organization of a child 
guidance clinic. In his preface the author dis- 
cusses the problems created by evacuation and 
the breaking up of homes during and after the 
war. 
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Sir Frederick Banting. Bv Lloyd Steven- 
son, M.D. London: Wm. Heinemann 
(Medical Books) Ltd., 1947. Pp. xv and 
446. Illustrations 23. Price 25^. 

No medical discovery ever caught the public 
imagination more quickly and more completely 
than that of insulin. Not unnaturaliy the spot- 
light of publicity picked out the man primarily 
responsible for this dramatic culmination of 
generations of research into the problem of 
diabetes mellitus. Thus, almost overnight, 
Frederick Banting, hitherto a struggling Can- 
adian surgeon known only to his colleagues and 
contemporaries, leapt into fame and became 
a name known throughout the whole civilized 
world. The professional career which began so 
dramatically ended equally dramatically, albeit 
tragically, when in 1941 Sir Frederick Banting 
was killed in an air crash while on his way from 
Canada to Britain. In his biography of Banting, 
Dr. Lloyd Stevenson has done fUll justice to his 
subject. Writing with intimate personal know- 
ledge both of Banting and of his surroundings, 
he has been able to present a portrait of the man 
which rings true. Banting's was an enigmatic 
personality with strong likes and dislikes, and 
one of the great merits of Dr. Stevenson’s book 
is the impartial way in which he has sum- 
marized the pros and cons of the unfortunate 
controversy which arose as to the relative pre- 
cedence of J. J. R. Macleod and Banting in the 
discovery of insulin. The account of this vital 
episode in Banting’s life, as well as that of 
his tragic end, could scarcely be bettered, 
but the method of dealing with the intervening 
years is not so satisfactory. For instance, prac- 
tically nothing is said of Banting’s private life. 
The long chapter devoted to e.vtnicts from his 
diary of a trip to the Hudson Bay Territory 
might well have been omitted to make way for a 
fuller account of Banting’s home life. Written in 
an easy conversational style, this biography will 
appeal to both practitioners and lajTncn. 


Tke Liver and Its Diseases. Bv H. P. 
HimswoRTH, M.D. Oxford; Blackwell 
Scientific Publications Ltd., 1947. Pp. 
riii and 204. Figures 58. Price iSr. 6 d. 


Itt this monograph, based upon the Lowell 
Lectures delivered at the Lowell Institute, 
Boston, Massachusetts, in I947. Professor Hims- 
worth surveys the mess of data now available 
concerning the liver and has attempted to 
correlate the structural and functional pathology 
with the clinical manifestations of disease of this 
vital organ. After a preliminary chiiptcr on the 


types of liver injury and their structural o 
sequences, he revieivs the subject under 
headings of the vascular factor, nutritio 
factors and noxious factors in liver injt 
Having then discussed the syndromes 
hepatic failure, he introduces .a propo: 
classification of liver disease. The final chapt 
are devoted to a review of the clinical aspects 
the subject under the headings of his classifi 
tion. This book, which is well documented a 
well presented, can be thoroughly recommend 
to clinicians, pathologists and research workt 
The experimental outlook of the author 
erident throughout the whole book, but e\ 
though this at times weakens the clinical chs 
ters, it is a fault on the right side in these d: 
when what is required above all for an und 
standing of liver disease is a hypercritical i 
assessment of clinical data, and a tnore cc 
tinuous application of the methods of clinii 
science to the problems of the liver in health a 
disease. 


Chronic Structural Low Backache due 
Low-Back Structural Derangement. I 
R. A. Roberts, b.Sc., m.b., ch.! 
D.M.R.E. London: H. K. Lewis & C( 
1947. Pp. 105. Figures 137. Price 45s. 
The author has studied the problem^ of k 
backache from the anatomical, radiologic' 
clinical aspects. The theme of the book is th 
the correct radiological interpretation of t! 
films of the lumbar spine explains the onset > 
the clinical phenomena which have attract! 
attention since minor degrees of spondylolisthes 
and prolapse of an intervertebral disc have bet 
recognized. The case histories of 64 patien 
are described in detail. The illustrations a: 
placed together and consist of reproductions ( 
skiagrams and tracings, which are considcre 
necessary to interpret the findings. It 
specialist book and controversial. The authc 
discusses with great skill the points he wishes t 
make. Readers ssall take exception to som 
statements and arguments, and few svill agtt 
that a march fracture is not a fracture but a 
optical illusion. The 87 references, most! 
from American Journals, are useful and ss'd 
chosen. 


K-urse Blinik der Ohren-Nasen-und Heh 
krankiietten. By Erhard Luscher. Basic 
Benno Schwabe & Co., 1948. Pp. 5U 
Figures 201. Price Sw. frs. 54. 

Tirts short textbook of diseases of the ear, nosi 
and throat is of ideal length for the student ani 
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DIETETIC IDIOSYNCRASIES IN 
CHILDHOOD 

By NORMAN B. CAPON, M.D., F.R.C.P. 

Professor of Child Health, University of Liverpool; Physician, Royal Liverpool 
Children's Hospital, and Alder Hey Children’s Hospital, Liverpool; Padiatric 
Physician, Liverpool Maternity Hospital. 

The term “dietetic idiosyncrasies” includes all types of unusual reaction 
"ivhich arise in relation to the taking of food. Some children are born with 
an idiosyncrasy for certain articles of diet and show an unexpected response 
when the particular foodstuff is taken. This state of sensitivity may be life- 
long or may steadily decrease with time. Other children develop a temporaiy 
idiosyncrasy which presents difficulties in feeding for a limited period. 
Most of these dietetic idiosyncrasies, whether temporary or continued, 
are specific in the sense that by experience or testing a particular component 
of the diet is found to be the cause; and the manner of response that is 
evoked tends to be true to type. It is natural to look upon such reactions as 
manifestations of allergy, and there is no doubt that this is often true, 
especially when the offending foodstuff is a protein. But a dietetic idiosyn- 
crasy is not invariably an allergic manifestation, and there are good reasons 
for restricting the term “dietetic allergy" to those examples in which a 
specific antigen-antibody reaction can be proved, or at least seems probable. 
Admittedly, the difference behveen idiosyncrasy and allergy may be difficult 
to establish in practice, and there are numerous cases in which the nature 
of the peculiarity remains uncertain. 

But there are other examples of dietetic idiosyncrasy, usually less 
dramatic and therefore more difficult to recognize clinically, in which it 
would appear that the child is unable to tolerate quantities of certain food- 
stuffs (especially fats) which most children can digest and assimilate without 
inconvenience. In such cases the idiosyncrasy seems to be one of digestive 
incapacity or dysfunction rather than of specific sensitivity. 

Finally, it will be necessarj' to call attention to examples of unusual be- 
haviour shown by some children in respect of the act of feeding; for dietetics 
includes consideration, not only of the food that is taken, but also of the 
TOnner of its ingestion. It must, of course, be emphasized that children are 
liable to eat things which are not normal articles of diet, e.g., poisonous 
ernes and toadstools, and when there is no knowledge that such substances 





NOTES AND PREPARATIONS 


Marmite. — new edition of ‘‘Marmite in 
Medicine and Dietetics ” has recently been 
issued and contains some interesting tables 
showing the vitamin content and chemical 
composition of the product. A copy of the book- 
let can be obtained on application to the 
Marmite Food Extract Co. Ltd., Walsingham 
House, Seething Lane, London, E.C.3. 

Moore Medicinal Products Ltd., of Aber- 
deen, have opened a London depot at 64 
doucester Place, W.i (Tel.: Welbeck 5718), 
from where a prompt service for the supply and 
overhaul of Deedon inhalers for penicillin 
therapy is offered. 

OxYGENAiRE LTD. have extended their day and 
night emergency service for oxygen tents and 
oxygen therapy equipment, which has already 
been in force for a number of years throughout 
London and the provinces, to cover Scotland, 
and is now available to all nursing homes, 
medical practitioners, and hospitals. Further 
particulars can be obtained from Oxygenaire 
■(Scotland) Ltd., 8 Duke Street, Wigmore 
Street, W.t (Welbeck 1322), or from 55 Deep- 
•dene Road, Westerton, Dumbartonshire (Bears- 
den 4373). 

PUBLIC HEALTH CENTENARY 
EXHIBITION 

In celebration of the Centenary of the first 
Public Health Act in Britain, a Public Health 
and Municipal Engineering Congress and 
Exhibition will be held at the Olympia, London, 
from November 15 to 20, 1948. The Exhibition, 
vvliich has not been held for the past ten years, 
-will include equipment for every bianch of 
public ser%’ice, medical, surgical and dental 
services, and municipal transport, thus illus- 
■trating the progress since the Royal assent was 
given to the first Public Health Act in 1848. 


PRIZES FOR NURSES 
The Council of the British Medical Association 
is awarding three prizes of the value of 20 
guineas for the best essay, and three of the 
value of 10 guineas for the second best essay', on 
-the following subjects: — "Suggested Improve- 
ments in the .Methods of Training Nurses”; 
■“Nursing the ^atient, not the Disease — the 
Nurse-Patient P.elationship”; and “Difficulties 
of Nursing in the P.atient’s Own Home and 
Their Solution”. Those eligible to compete 
are pupil nurses, state registered nurses working 
in hospitals, and state registered nurses not 
working in a hospital. The essays must be 
forsvarded so as to reach the Secre^ of the 
British Medical Association not later than 


May 31, 1948. Further particulars can be 1 
tained on application to the Secretary, Bril 
Medical Association, B.M.A. House, Taristi 
Square, London, W.C.i. 

PUBLICATIONS 

The Journal of Bone and Joint Surgery, vol. 31 
no. I, 1948, is the first British number of t 
important periodical. In future, alternate issi 
will be published in Britain, by .an Editoi 
Committee representing the surgeons of t 
British Commonwealth, and in America. T1 
number is distinguished by a buff cover bean 
a portrait of Lister in contrast to the grey of t 
American issues, and it carries on its first pa 
a gracious message of encouragement from I 
Majesty the King. Among its contents is 
group of papers on recurrent dislocation of t 
shoulder with excellent illustrations, many 
them in colour. 

The British Orthoptic Journal, vol. 4) >91 
starts a new innovation in the form of cont 
butions from ophthalmic surgeons and ortho] 
lists practising over’eas, which include 1 
article on “What is Orthoptics” by 
Lancaster, M.D., of Boston, and one on T 
R6Ie of Orthoptic Treatment” by Miss Dm 
Maim of Melbourne. Communications conceit 
ing the journal should be addressed to tl 
Editor (Mrs. E. Gwilt), Central 
Establishment, R.A.F., Kelvin House, C/cn 
land Street, London, W.I. 

The Health of the School Child: Report of d 
Chief Medical Officer of the Ministry of Educabi 
for the Years 1939-45, contains much u^' 
information on the health of Britain’s childrr 
during the war years, and the activitira of 
school Health Services during that period. If 
Report is published by H.M. Stationery 015® 
price zs. 6d. 

The Almoner : A Brief Account of Media 
Social Service in Great Britain, by I. F. Bed 
A.M.I.A., opens with a foreword by Profi^ 
Alan Moncrieff, m.d., f.r.c.p., Nuffield Pre 
fessor of Child Health, in which the im^rtiu 
part played by the trained almoner in th 
medical social services is stressed. The W! 
scope of the almoner’s work will be realized 0: 
reading this well-written monograph, which 1 
published by the Council of the Instinite c 
Almoners, Tavistock House (North), Tavistoc 
Square, London, W.C.i, price 3s. fid. 


Tlic contents of the April issue, which will induct, 
sj-tnposium on "Minor Maladies of Childhood", wO. i 
found on page Ixiiv at the end of tlie advertisement ecch® 
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feeding, and it seems probable that in this type of case a simple alimentary 
infection, or other temporaiy’ illness, may have been responsible for an 
abnormality of reaction which disappears again within a few days or weeks. 

The introduction of shin testing raised hopes that the presence of any 
specific sensitivitj’ might be revealed fairly easily and with considerable 
accuracy. The cases in which there is an undoubtedly positive reaction to 
a single food-substance are few, and the fact that the child possesses this 
specific sensitivity has usually been revealed unmistakably by the clinical 
history. More often the child who is suspected of sensitization is found to 
respond positively to a number of substances, most of which can be eaten 
without any ob’.dous ill-effects. Skin testing for dietetic sensitivity is not 
valueless, but unfortunately it is a disappointing type of investigation. 
Intradermal testing is usuallj’^ more accurate than the scratch test. 

Elimination tests . — Greater help in elucidation of a suspected case can be 
obtained by elimination tests, various articles of diet being omitted one by 
3ne for a period during which clinical observation is maintained, \\ffien the 
patient is a breast-fed baby, it is reasonable to apply elimination tests to the 
mother’s diet in order to discover whether or not the child has become 
sensitized to a protein, e.g. egg white, which is being eliminated in the 
breast milk. The foodstuffs which are most often concerned, in addition 
to human and cow’s milk, are wheat, eggs and fish; sometimes orange juice, 
rice, nuts, chocolate, bananas and other fruit, 

TREATME^’T 

The treatment of a dietetic idiosyncrasy depends upon the nature of the 
offending food and the degree of sensitivity. 

Desensitization . — The infant w’ho is markedly sensitive to either human 
milk or cow’s milk presents a difficult problem. An attempt to desensitize 
the child by giving one drop of milk, diluted Mth water, on the first day, 
two drops on the second day, four drops on the third day, and so forth, 
may be successful but does not circumvent the problem of feeding during 
the period of treatment, which may take three months or more. Sometimes 
the symptoms are materially lessened when the milk is boiled for 30 minutes 
and the “skin” removed before being given to the baby. When this is not 
successful, a trial may be given to an evaporated milk or a specially treated 
dried milk, such as allergilac, or a milk substitute {\Voipe and Silverstone, 
1942) which does not contain nulk protein, such as almata. 

The difficulties are less when the offending substance is not an essential 
component of the diet, or when the sensitivity is of slight degree. In these 
cases, the possibility of omitting the substance from the diet should be 
considered, because the state of sensitivity often disappears spon- 
taneously after a few months or years. On the other hand, it is often better 
to persevere with the offending substance, especially if it is a valuable in- 
gredient of normal diet, offering it in minute quantities at first, with a very 
gradual increase. For whilst it is true to assert that, for some adults, a 
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have been taken it may be thought that the toxic effects have been caused by 
an ingredient of the normal diet, or by the onset of some bacterial illness, 
such as gastro-enteritis. It would be outside the scope of tliis article to refer 
to these cases of poisoning, or to describe dietetic abnormalities due to 
organic disease of viscera. 

FOOD IDIOSYNCRASIES 

When a child is reputed to be unable to tolerate a certain article of diet it is 
well to inquire into the feeding habits of the famil}^ and to conjure up a 
mental picture of the conditions under which the particular food has been 
offered. For instance, when the parents are food-faddists the child is 
likely to be moulded in the same pattern, and even if he does not vomit a 
food which is offered with misgiving, he will be likely to develop an un- 
reasonable distaste for it. Within a very short time one hears that “it does 
not suit him”; or “it gives him spots”; or “he always seems to get in- 
digestion after taking it”. In such circumstances there may be difficult)’ in 
deciding whether or not the child really shows an idiosyncrasy for the 
particular foodstuff; and the true nature of such cases may be revealed when 
it is found that during the first term at boarding school tlie child’s peculiar 
reactions ceased. 

Again, some infants appear to be influenced by the facial grimaces of a 
mother who offers a foodstuff, e.g. cod-liver oil, which she herself dislikes 
because of the taste or smell; these babies may spit the stuff out, or vomit, 
and they may speedily acquire the reputation of being unable to tolerate 
the particular article of diet. 


FOOD ALLERGY 

It is unusual for a specific dietetic sensitivity to appear as a familial charac- 
teristic; more often it is peculiar to the individual, and in some cases the 
state of sensitivity has arisen during antenatal life, thus providing an 
interesting example of maternal threat to the foetus. For instance, there are 
rare cases in w’hich the contact of a few drops of the mother’s milk may 
cause the infant’s lips to swell, and w’ithin a very short time tliere may be 
projectile vomiting, dyspnoea, and the appearance of a generalized rash, 
usually either erytliematous or urticarial in type. More often, the offending 
substance is contained in a food other than human milk, and although the 
immediate effect may be no less dramatic in onset, the symptoms are 
frequently somewhat indefinite, and may be incorrectly ascribed to othcj;^ 
causes, such as bacterial infection producing gastro-enteritis. Nausea, 
vomiting, diarrhoea, abdominal pain, fretfulness, unsatisfactory gain in 
W'eight, urticaria, infantile eczema, and flexural dermatitis are the more 
common clinical manifestations, but sometimes paro.tysmal sneezing, con- 
gestive 'tis, rhinorrhoea, purpura of the Henoch type, and acute asthma 
are seen. Soiue e.vamples of the fatigue sj'ndrome may be due to dietetic 
allerg)’ (Ra^idolph, 1947). It has been mentioned that a state of sensitivity 
may develop in a child who previously has not shown any abnormal response to 
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UNUSUAL FEEDING BEHAI’IOUR 
The feeding-pattern of children may be inSuenced not only by mental 
and physical disease but also by the form of their management. For example, 
some children acquire a greedy and precociously selective appetite when 
they are indulged and pampered by their parents; others—and this is es- 
pecially true of “only” children—are liable to develop negativism in respect 
of feeding when a great deal of attention is centred upon their performance 
at meal times by parents who are conscientious and, somewhat unstable. 
Such children refuse their food and every meal develops into a “scene”, 
in which the worried parents ring the changes on persuasive encouragement, 
bribery, and angry command in their attempts to make the child eat. 
Widdowson’s (1947) studj" of children's diets brought out a fact %vel! known 
to paediatricians, namely that similar children may differ enormously and 
unpredictably in their food habits; and parents who try to make their 
children conform to a certain pattern (usually set by a child relative of large 
appetite) run the danger of causing unnecessary and unhealthy conflicts. 
Although it is true that many children who are negativistic to feeding con- 
tinue m good physical con<htion despite their unwise management, some 
become subnorra^ in weight and height, and it has been suggested (Talbot, 
et al., 1947) that emotional disturbances which result in a low intake of 
total calories may thus give rise to a functional hypopituitarism as an 
adaptive reaction to the state of malnutrition. 

There may be much difficulty in correcting faults in management, and 
the practitioner must first satisfj’' himself that the child is not suffering 
from any organic disease of body or mind. When that is done, he should 
explain the situation in terms tvhich the parents can tmderstand, and advise 
them to make a gradual reduction of the amount of food offered to the child, 
and to show no anxiety at meal times. Gradually the appetite will return — 
an essential condition of normal alimentation in childhood — ^and progress is 
then satisfactoty. ’When it seems obvious that the parents wifi not be able to 
carry out this advice the child should be placed temporarily in a residential 
nursery, home or school, in order to protect him from the over-anxiettr of 
parents and to give him the example of children who feed normally. 

Conc/imtw.— There is ground for believing that some of the present 
widespread propaganda upon health matters has an undesirable effect upon 
parents whose sense of responsibility is not accompanied by a common- 
sense, w'ell-balanced outlook For optimal development, both of mind and 
body, there must be a certain latitude for experiment (trial and error), and 
difficulties are likely to arise when adults neglect this natural law and tt)" to 
confine the child strictly to a definite, narrow path. 
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dietetic idiosyncrasy constitutes a harmless means of self-expression, and 
its removal, if this were possible, would leave a void which would probabl; 
be filled by the development of some other personal peculiarit}', childrei 
should not be encouraged to harbour susceptibilities which make then 
conspicuously different from their fellows. This is not to sa)'^ that in child 
hood individualities should be suppressed; but the development anc 
maturation of both mind and body during childhood are best encouragec 
when the individual lives a full life within the social pattern appropriate t( 
his age-group, and this is seldom possible if he differs conspicuously fron 
his fellows in the routine of every-day life. 

An acute attack of dyspnoea due to food allergy may be controlled b 
adrenaline or by benadryl, the latter being given in a dosage of 2 mgm. pe 
lb. of body weight daily', divided into three or four doses in the twenty-foui 
hours. 


RELATIVE INTOLERANCE FOR CERTAIN FOODSTUFFS 
It is more than likely that there are children who have a relative intolerancf 
for protein or for carbohydrate, but these cases do not seem to be of 
practical importance. On the other hand, relative intolerance for fat is 
fairly common in a certain ty'pe of child and often causes symptoms, 
The subjects of this condition are generally intelligent, highly strung, thir 
children of intellectual parents whose anxious desire to perform their full 
duties is carried to a fault. The patient, often an only child, is offered a diel 
which contains more fat, e.g. butter, eggs and creamy milk, than can be 
tolerated, and when necessary the parents resort to persuasion or even 
disciplinary measures to ensure that all the food is eaten. Indigestion is likely 
to develop and the child may then have a coated tongue, offensive breath, 
apathy, pallor, irritability of temper, and fleeting abdominal pains, especially 
at meal times or just after food. The motions are often pale, loose and 
mucoid. In some cases there may be headache, nausea and prostration— 
thus simulating migraine — followed by vomiting, pyre.xia, abdominal 
pains, a sweet odour in the breath, and the passage of urine containing 
large quantities of ketone bodies. There can be no doubt that mental ex- 
citement, anxiety or shock may be intimately h'nked with the syndrome, 
and after the acute illness has been overcome the child’s return to a normal 
state of health will be encouraged by the establishment of environmental 
conditions which reduce nenmus tension; for instance, when the adults in 
charge are unrelated to the child and are themselves well-balanced, sensible 
and placid. This aspect of the treatment is perhaps the most important; 
common-sense management and the encouragement of the child’s self- 
confidence. Obviously it is reasonable to make some reduction of the fat 
in the diet; milk may be skimmed, butter should be sparsely used, and not 
more than two eggs weekly should be taken. Fried fat is best prohibited for 
a time. But it is unwise to forbid fat entirely, because this may encourage the 
child to grow up “food-conscious”. 
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A triad may be produced of local itching, restless sleep, and irritable tiredness. 

It is possible that vague gastro-intestinal disturbances are due to oxyuriasis, 
but they are as likely to be due to remedies given, for the worms; and there 
is no evidence that threadworms cause appendicitis, enuresis, nose-picking, 
poor appetite or fits. However, many mothers are distressed by the discovery 
of these minute animals; and practitioners and other health workers can 
do much to diminish this anxiety. 

THE METHOD OF SPREAD 

Oxyuriasis is only acquired, directly or indirectly, from other human cases. 
The eggs from the source of infection are ingested and swallowed. They 
contain larvae which hatch out in the duodenum, develop and mate. This is 
the climax and end of the male worm’s life, but the female continues to 
develop and travel downwards, reaching the colon in four to six weeks. As 
with all nematodes, the ova cannot develop into adults unless they leave the 
host. The threadworm is unique in that when fully mature and containing 
10,000 to 15,000 ripe ova, the female emerges at night from the anus to 
lay these eggs on the perianal skin and die. 

The eggs are small and light and spread easily from the perineum to the 
bedclothes and clothes of the host; and thence they become widespread as 
he moves about. Schiiffner (1944) found 305 eggs per square foot of surface 
in classrooms. Nolan and Reardon (1939) found ova in 221 of 241 specimens 
of dust from houses of infested persons, half the ova being viable. Working 
on dust from a children’s out-patient department and from the homes of 
oxyuriasis cases we found ova in a far lower proportion of our 200 specimens, 
but infection or reinfection from house-dust remains a very real possibility. 

DIAGNOSIS 

If a hundred cases were investigated by microscopic examination of the 
stools, about one case would be detected. If stool flotation methods were 
used, ova might be found in ten of the hundred. The newer methods of 
recovering ova from the perianal skin are far more reliable and, if repeated 
tests are done, 90 to too per cent, may be diagnosed. If seven tests made*^ 
over a fortnight are negative, a subject may be pronounced free of oxyuriasis. 

The first of the new techniques was the NIH swab described by Hall 
(^937)- 'This was a great advance but is rather inconvenient to prepare and 
to examine. After doing exhaustive studies of the efficiency and convenience 
of different methods, we consider that the pestle (Schuffher and Schwelien- 
grebel, 1943, ^ 944 )i Ae adhesive cellulose tape (Graham, 1941) are the 
most generally useful methods (Watson and Mac Keith, 1947a, b). These 
two methods are illustrated in figures i to 12. 

The pestle test is cleanly and gives an easily examined specimen; the 
• cellulose tape technique is more simple but, until the observer is used to it, 
the eggs are rather more difficult to identify. Both methods have been found 



THE DIAGNOSIS AND TREATMENT OF 
THREADWORM INFESTATION 

By RONALD MAC KEITH, D.M., M.R.C.P. 

AND JOHN M. WATSON, D.Sc., A.R.C.S. 

From the Department of Child Health, Guy's Hospital, and the Wellcome 
Laboratories of Tropical Medicine, London. 

“The other lesse sorte (of worms) . . . may wel be knowen by the excedyng ytche 
in the fundament within"; Thomas Phaer, 1544. 

“But though all these signs are usual in cases of worms, yet they are sometimes 
met with where there are no worms; and at other times worms are voided wthout 
any previous notice”; William Heberden, 1807. 

“Les ascarides (threadworms) sont des vers difficiles a chasser”; Nicholas Andry, 
1701. 

A NOT uncommon arrival in the surgery or out-patient department is a 
mother who saj^s she has given her child worm capsules from the chemist 
but the threadworms are still there and what can she do? She is probably 
needlessly disturbed, and it will be well to begin by telling her that she may 
be glad to know that, although sometimes very annoying, threadworms 
never produce any serious illness. If the mother will describe any worms 
she has seen, a guide to the right diagnosis may be obtained by discovering 
the “threadworms” are “as big as a pencil” or “are only present after the 
child has eaten bananas”. 

INCIDENCE 

Eleven years ago the National Institute of Health of the U.S. Public Health 
Institute started an extensive team research on oxyuriasis which has given 
much information and stimulated many other studies. The incidence of 
infestation with threadworms in various groups has been found to be from 
7 to 95 per cent., being lower in adults and in negroes. When one member 
of a family is infested it is usual for others, including adults, to be affected 
also. In London we found that 40 to 50 per cent, of child in-patients and 
out-patients are infested, and in one small residential boys' home 100 per 
cent, were heavily infested. We have not yet been able to determine the 
incidence in adult groups in this country. 

SYMPTOMS 

In the above boy's’ home none had sy'mptoms, and in our experience less 
than one in twenty of those infested have symptoms indubitably due to the 
parasite. Nor is the incidence of symptoms related to the heaviness of 
infestation; it apparently depends more ^on the personality of the subject. 

The cardinal symptom, pruritus ani, seems to be due to worms in the 
rectum or anal canal rather than on the perianal skin. O.xy'uriasis is probably' 
the most common cause of pruritus ani in grown-ups, as well as in children. 

APRIL 1948. Vol. 160 (264) 
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A triad may be produced of local itching, restless sleep, and irritable tiredness. 

It is possible that vague gastro-intestinal disturbances are due to oxyuriasis, 
but they are as likely to be due to remedies given for the worms; and there 
is no e\adence that threadworms cause appendicitis, enuresis, nose-picking, 
poor appetite or fits. However, many mothers are distressed by the discover}- 
of these minute animals; and practitioners and other health workers can 
do much to diminish this anxiety. 

THE METHOD OF SPREAD 

0.xyuriasis is only acquired, directly or indirectly, from other human cases. 
The eggs from ie source of infection are ingested and swallowed. They 
contain larvae which hatch out in the duodenum, develop and mate. This is 
the climax and end of the male worm’s life, but the female continues to 
develop and travel downwards, reaching the colon in four to six weeks. As 
with all nematodes, the ova cannot develop into adults unless they leave the 
host. The threadworm is unique in that when fully mature and containing 
10,000 to 15,000 ripe ova, the female emerges at night from the anus to 
lay these eggs on the perianal skin and die. 

The eggs are small and light and spread easily from the perineum to the 
bedclothes and clothes of the host; and thence they become widespread as 
he moves about. Schuffner (1944) found 305 eggs per square foot of surface 
in classrooms. Nolan and Reardon (1939) found ova in 221 of 241 specimens 
of dust from houses of infested persons, half the ova being viable. Working 
on dust from a children’s out-patient department and from the homes of 
o-Kjairiasis cases we found ova in a far lower proportion of our 200 specimens, 
but infection or reinfection from house-dust remains a very real possibility. 

DIAGNOSIS 

If a hundred cases were investigated by microscopic examination of the 
stools, about one case would be detected. If stool flotation methods were 
used, ova might be found in ten of the hundred. The newer methods of 
recovering ova from the perianal skin are far more reliable and, if repeated 
tests are done, 90 to 100 per cent, may be diagnosed. If seven tests made*^ 
over a fortnight are negative, a subject may be pronounced free of oxyuriasis. 

The first of the new techniques was the NIH swab described by Hall 
(1937)- This was a great advance but is rather inconvenient to prepare and 
to examine. After doing exhaustive studies of the efficiency and convenience 
of different methods, we consider that the pestle (Schuffner and Schwellen- 
grebel, 1943, 1944), and the adhesive cellulose tape (Graham, 1941) are the 
most generally useful methods (Watson and Mac Keith, 1947a, b). These 
Dvo methods are illustrated in figures i to 12. 

The pestle test is cleanly and gives an easily examined specimen; the 
cellulose tape techmque is more simple but, until the observer is used to it, 
the eggs are rather more difficult to identify. Both methods have been found 



THE DIAGNOSIS AND TREATMENT OF 
THREADWORM INFESTATION 
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From the Department of Child Health, Guy's Hospital, and the Wellcome 
Laboratories of Tropical Medicine, London. 

“The other lesse sorte (of worms) . . . may wel be knowen by the excedyng j'tche 
in the fundament within”; Thomas Phaer, 1544. 

“But though all these signs are usual in cases of worms, yet they are sometimes 
met tvith where there are no worms; and at other times worms are voided without 
any previous notice”; William Heberdcn, 1807. 

“Les ascarides (threadworms) sont des vers difficiles a chasser”; Nicholas Andry, 
1701. 

A NOT uncommon arrival in the surgery or out-patient department is a 
mother who says she has given her child worm capsules from the chemist 
but the threadworms are still there and what can she do? She is probably 
needlessly disturbed, and it will be well to begin by telling her that she may 
be glad to know that, although sometimes very annoying, threadworms 
never produce any serious illness. If the mother will describe any worms 
she has seen, a guide to the right diagnosis may be obtained by discovenng 
the “threadworms” are “as big as a pencil” or “are only present after the 
child has eaten bananas”. 

INCIDENCE 

Eleven years ago the National Institute of Health of the U.S. Public Health 
Institute started an extensive team research on oxyuriasis which has given 
much information and stimulated many other studies. The incidence of 
infestation with threadworms in various groups has been found to be from 
7 to 95 per cent., being lower in adults and in negroes. When one member 
of a family is infested it is usual for others, including adults, to be affected 
also. In London we found that 40 to 50 per cent, of child in-patients and 
out-patients are infested, and in one small residential boys’ home 100 per 
cent, were heavily infested. We have not yet been able to determine the 
incidence in adult groups in this country. 

SYMPTOMS 

In the above boys’ home none had sj'mptoms, and in our experience less 
than one in twenty of those infested have symptoms indubitably due to the 
parasite. Nor is the incidence of symptoms related to the heaviness of 
infestation; it apparently depends more ^on the personality of the subject. 

The cardinal symptom, pruritus ani, seems to be due to worms in the 
rectum or anal canal rather than on the perianal skin. O.xyuriasis is probably 
the most common cause of pruritus ani in grown-ups, as well as in children. 

APRIL 1948. Vol. 160 (264) 
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G THREADWORM EGGS 

B. Guiss Pestle (SchCffker and Schv^-ellengrebel, 1943-44) 



p,(;_ — To prepare the pestle, the Fig. 8. — Dip the tip of the pestle in clean 

rounded tip of a thick glass test tube is water, 

roughened on a carborundum stone or 



Fic. 9. — ^Rub the pestle on the skin Fig. to. — Transfer the emulsion of epi- 


around the anus for ten seconds {not 
into the anus). 


thelial cells and ova on to a labelled 
glass slide. 



Fig. 11, On the dried slide add a drop of Fig. 12, — ^Examine under the low power 
cedar-wood oU and a coverslip. 3-inch objective lens. 

Although the preparation may be examined wet, it is more simple to allow it to dry and 

examine it at leisure. 
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TWO METHODS FOR 
A. Adhesive Celehlose Tape (Ghaham, 1941) 



Fig. I. — Roll of i-inch %vide adhesive Fig. 2. — A box with slides and tape as 
cellulose tape and glass slides to be supplied to parent or patient to take 

labelled with name and date. seven sb'des during a fortnight. 



Fig. 3. — From the roll tear off a 2-inch Fic. 4. — ^With the forefinger apply the 
length of tape. sticky side of the tape to the perianal 

skin; remove it, and — 



Pjq_c_ — thenstickthetapecarefullydown Fig. 6. — Examine under the microscope 

on to a labelled glass slide, pressing the for ova, which may be picked out with 

fane down with the finger to exclude S-inch objective and confirmed with 

iff a i-'nch lens. 
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w'onns will be removed before they are mature, and hence before the ova 
are infective. In this way reinfection will be impossible whatever the habits 
of the subject. 

It is evident that a combined attack from above and below may be the 
most successful. Some mothers wdll already know how to give enemas; 
others will learn easily from the district nurse; in many cases it will be 
necessary' for the nurse to give all the enemas. Before giving a detailed plan 
for treatment it is worth recalling that the remedy should not be worse than 
the disease. After all, threadworm infestation is usually symptomless and 
even pruritus ani is not fatal. One fatality (see Lancet, 1942) and several 
cases of toxic anaimia have followed treatment with phenothiazine for 
oxyuriasis. Apart from such risks, the side-effects of drugs, such as 
abdominal discomfort from gentian violet, the nuisance of any complicated 
system of treatment especially when the whole household are expected to 
cooperate and, finally, the unhappiness produced in mothers and children 
by a threadworm neurosis, must all be taken into consideration. 

Plan for treatment . — ^The investigation of oxyuricides takes much time, 
and there are many cases yet to be tested by methods giving true criteria of 
efficiency. Our results to date with the reports in the literature lead to the 
following suggestions for treatment: — 

(1) A specific treatment for the pruritus ani is a small enema of 2 or 
3 ounces (55 to 85 c.cm.) of tap water. Occasionally this rvill remove the 
only worms present and give lasting relief. In any event it will give an 
undisturbed night’s sleep. 

(2) Before embarking on further more prolonged treatment, it is wise to 
review the diagnosis and decide whether treatment is worth while. 

(3) In all cases, hygienic measures must be practised as well as therapy by 
drugs. 

(i) Pyjamas or knickers should be worn in bed. 

(ii) On rising, the perineum should be washed with soap and water and thoroughly 
rinsed (if houses in this country had bidets, as are common on the continent, this 
item would be facilitated). The patient should have a towel for his own exclusive 
use, and should use no other. 

(hi) The hands should be washed before meals. 

(iv) Ointment may be applied to the perineum if desired. The nature of the 
ointment is unimportant as the chitinous shell of the ova is quite impervious to all 
toxic agents, but benzocaine ointment may be tried if there is pruritus. 

(v) During the course of treatment the bedclothes and the clothing should be 
changed and washed or dry cleaned. 

(4) For the first time of treating a case, gentian violet in enteric-coated 
tablets may be used. The dose is 1/18 grain {3.5 mgm.) for every year of 
age, up to a maximum dose of i grain (65 mgm.), three times a day for seven 
days, followed by a week’s interval and then a second course for seven days. 

The tablets are given after meals. The patient should be warned not to bite the 
tablets and that the motions will become black. Toxic symptoms are uncommon in 
our experience; sometimes there is abdominal discomfort or nausea. This often 
stops, even if the drug is continued, and ceases if the drug is omitted for a day or so. 

When gentian violet is declined or is known to give toxic symptoms. 
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straightfonvard enough to be used by parents of children attending out- 
patient departments. 

TREATMENT 

In a proportion of cases, oxyuriasis causes an “ytche in the fundament” 
■which may be very trying indeed. In such cases, treatment is necessai}'. 
But it is worth while to review the therapeutic resources before deciding on 
the treatment of cases with occasional mild pruritus, symptomless cases in 
which live worms have been seen in the stools, or cases detected by improved 
diagnostic methods. 

The time taken for the parasite to travel from mouth to anus and to grow 
from an egg into a mature worm full of developed ova is four to six weeks. 
Ova cannot develop without leaving the host’s alimentary canal. Hence, if 
reinfection is avoided for some six to eight weeks the infection will die out. 
Hygienic measures by themselves should lead to cure, and they certainly 
should never be neglected. For one thing, when pruritus is present, transfer 
of eggs on the fingers may easily convert a light infection into a heavy' one. 
But in practice, by themselves hygienic measures are not a reliable method of 
treatment. D’ Antoni and Sawitz (1940), in a residential school, instituted a 
thorough attack on these lines for six weeks with no diminution but an 
actual rise in the percentage infested. 

To eradicate the infestation a treatment is needed, vermicide or vermi- 
fuge, which is 100 per cent, efficient, which does not give symptoms worse 
than the disease, and which is applicable to all members of the household. 
Furthermore, it should be possible to give the treatment over a period so 
that the ova present in the house-dust when treatment is started have time 
to die before treatment is completed, for othenvise reinfestation is probable. 

As regards treatmejit by drugs given by mouth, it is well to quote what 
was said by Andry in 1701, in discussing this problem: — 

“Threadworms are difficult worms to eradicate, and this for several reasons. The 
first is that these animals are a long way from the stomach, so that remedies lose 
their effect before reaching where the w’orms are. The second is that the threadworms 
are enveloped in thick mucus which hinders the action of drugs. The third is that 
these worms sometimes stay in the circam; now, this part of the bowel being a 
cul-de-sac, the threadw'orms stay there cut off, so it may be more useful to attack 
them from below”. 

It is difficult to resist a further quotation from Andry in 1701; — “For children, 
this is the w'ashout that one may use: — Take leaves of mallow and of violets and 
gilljffiowers, of each a handful; cabbage leaves, one or nvo; seeds of coriander and 
fennel, of each 2 drachms; flowers of ramomile and of little centaury, a pinch of 
each; make a decoction of all with milk and dissolve in the filtrate an ounce of 
common honey, and 2 drachms of confection of beetle”. 

It would seem preferable to avoid the use of enemas, but no one who has 
seen the imtnediate relief that results from a small enema given in a case of 
severe threadworm pruritus will deny the usefulness of such treatment at 
times. Indeed, this has been a valuable diagnostic test in cases of pruritus ani 
in adults. If reinfection from above is avoided and the worms arc cleared 
from the lower bowel by enemas given once or twice a week, then the 



ADIPOSITY IN CHILDHOOD 

By RAYMOND GREENE, D.M. M.R.C.P. 

Physician, Royal Northern Hospital and Metropolitan Hospital; Consulting 
Physician, London County Council Thyroid Clinic, New End Hospital, Hampstead. 

There is no reason to believe that the causes of adiposity in children differ 
essentially from those in adults. The subject is of separate importance only 
because of the light thrown upon the whole subject by a few special cases, 
of which the most important are Frohlich’s syndrome and the Laurence- 
Moon-Eiedl syndrome, both of great rarity but of an academic interest 
surpassing their practical importance. It is as well to confess at once that 
the cause of obesity is as )'et unknown. The various hypotheses which have 
been advanced have been severally demolished (Greene, I94^)> ^ ^ 

few of them are still quoted, lifting their heads like so many spurious 
phoenixes from their ashes, it is as well to summarize them briefly. 

(1) That obesity is due to overeating. This hypothesis is a result of false deductions 
from the law of the conservation of mass. A little experience soon shows that there 
are fat people who eat too much and others who eat very little, and thin people who 
are just as gluttonous and as restrained. This still leaves unanswered the question 
why some people who eat ravenously remain thin whilst others who eat little still 
grow fat. 

(2) That fat people have a low basal metabolic rate due, it is often assumed, to 
thyroid deficiency. In fact, the basal metabolic rate of fat people is not abnonnal. 
This accounts for the comparative incfficacy of thyroid extract in the treatment of 
adiposity. Thyroid extract in small doses has, as will be seen later, some slight 
value, probably in virtue of its diuretic action. Apart from this diuretic action it is 
valueless unless given in doses sufficiently large to induce a temporary thyrotoxicosis. 
This is a dangerous procedure: permanent thyrotoxicosis may be induced. 

(3) That fat people have a low specific dynamic action. Experiments have failed to 
confirm this. Indeed, the variations of the specific dynamic action of food in normal 
people are so great that nothing short of its complete absence can be considered 
abnormal. 

(4) The hypothesis of luxuskonsumption. Grafe and Grimthal (1929) sought to 
show that a high intake of food produces an increased metabolism over a long period, 
whereas a low intake reduces the metabolic rate. The hypothesis is only half true. 
Although starvation does in fact diminish the basal metabolic rate, the opposite is 
not true. 

(5) That there is a disorder of absorption. The exanaination of the fajces shows 
that this is not the case, the residual calories beating no relationship to the obesit>' 
of the individual. 

(6) That there is a constitutional abnormality of adipose tissue, which hangs on to 
the fat and prevents its use as fuel. At first sight this hypothesis has much to recom- 
mend it, but it does not bear the test of experiment. The opposite is apparently the 
truth, 

THE ENDOCRINE GLANDS 

A different approach to the problem is offered by a consideration of the 
part which may be played by various organs in the production of obesity. 
It is fashionable to inculpate the endocrine glands and even to apportion 
the blame in accordance with the distribution of the fat, some so-called 
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diphenan may be given instead. It is supplied in tablets of 7.5 grains (0.5 
gm.), and is given three times a day for a week, repeated if necessaiy after 
a week’s interval. The dose for infants is one tablet; for children of one- 
and-a-half to ten years, a tablet; for children over ten or adults, i to a 
tablets, given in each case three times a day after meals. 

(5) If the infestation and symptoms recur, the next step is to give the 
gentian violet treatment to the whole household. 

(6) The next line of treatment is gentian violet by mouth combined with 
enemas of hexylresorcinol. A retention enema is given of 5 to 10 ounces 
(125 to 250 c.cm.) of a I in 2000 solution of hexylresorcinol. This is a 
saturated solution. Six to ten enemas are given, preferably in the evenings, 
during the three weeks of the gentian violet treatment. 

Alternatively, hexylresorcinol may be given by mouth once a week for five weeks, 
in combination with the enemas. It may be obtained as caprokol in enteric-coated 
tablets of 0.2 gm. The dose for children up to five years of age is 0.2 to 0.4 gm.; 
four to ten years, 0.6 to 0.8 gm. It is given fasting with a glass of water and no food 
for four hours. 

These methods of treatment give a reasonable chance of relief of the 
condition. They are not the only ones, but to quote Hieronymus Mercurialis 
(1584): "Many other remedies have been traditionally recommended by 
doctors for worms which I will not, however, discuss in this place”. 

We are glad to have the opportunity to thank, among others. Miss Eve, S.R.N. 
and Miss Rains, S.R.N., Miss Atkins and Mr. J. Judd; Drs. MacMahon, Sheehan 
and Arthurton, and Mr. O. D. Standen, M.Sc. 

The figures are dratvn by Miss M. J. Waldron of Guy’s Hospital lUusttation 
Department, from photographs taken by Dr. B. Stanford for the filmstrip ‘‘The 
Diagnosis of Threadworm Infestation”, published by Unicom Head Filmstop 
Library, 177 The Vale, Acton, London, W.5. 
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and the eunuch of the Eastern Karem is always represented as of enormous, 
corpulence. On the other hand, the typical hypogonad male is tall and thin. 
Skopecs, who are castrated before puberty, are not necessarily fat, and 
obesity does not necessarily follow the castration of adults. It seems likely 
that Vi'hen obesity does occur it is because of the duninished activity of 
castrates, with perhaps a transference of interest from sex to the pleasures, 
of the table. Similarly in women, oophorectomy and the menopause are 
commonly, but not invariabl}', followed by a varying degree of adiposity. 

THE HYPOTHALAMUS 

Recently attention has shifted from the endocrine glands and has become 
focused on the hypothalamus. It has been recognized for many years that 
tumours in or near the base of the brain, or encephalitis affecting this area,, 
may cause obesity. Moreover, obesity may be caused by experimental 
damage to the hypothalamus of animals. The exact part of the hypothalamus 
concerned is still uncertain. The experiments of Bailey and Bremer (1921), 
Grafe and Grunthal (1929), Smith (1927) and Hetherington and Ranson 
(1939) point to the neighbourhood of the tuber cinereum. The importance 
of these obseiv^ations on the fat-regulating centre achieve an increased 
interest by reason of the association of obesity with disorders of water 
metabolism and of sex, both of which are primarily hypothalamic functions. 

The association of obesity with actual pitting oedema of the shins is. 
hardly mentioned in textbooks of medicine. The average student is taught 
to regard mdema as a sign of renal or cardiac disease, although in these 
days he may have learned enough from real life to give a passing thought to 
beri-beri and the low plasma proteins of starv'ation. In fact, the majority of 
vety adipose patients show this sign to a greater or lesser extent. When it is 
remembered that an increased water content of many pints must be present 
before pitting can be produced, it is natural to wonder if water retention is 
not a constant factor in adiposity (Greene, 1946). It may be that some cases 
of so-called obesity are in fact due to water retention rather than to fat 
retention. The Volhard water test often shows fluid retention in obese 
patients; but of greater importance are the results of clinical observation 
during treatment. The occasional complete failure of a low’ calorie diet to 
produce any significant fall in weight in fat women during the first few 
weeks of treatment by’ such means alone is an impressive fact. The com- 
bination of such a diet with a diuretic and the restriction of fluids produces 
rapid results. 

The nucleus supra-opticus of the hypothalamus is well knowm to operate 
its control over water metabolism by way of the posterior pituitary, and the 
posterior pituitary’ by way of the kidneys. A flood of light has been thrown, 
on the whole subject of water retention in adiposity by the work of Vemey 
^d his collaborators (1935, 1938, 1942), who have showm that under the 
influence of anxiety the urinary’ flow of dogs is diminished, w’ith consequent 
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types of obesity being described as “pituitary” and others as “thyroid”, 
“gonadal”, and so forth. I believe there is no basis for any such classifica- 
tion. The only exception which is worthy of consideration is Cushing’s 
syndrome, and even in this disorder the connexion between the typical 
distribution and the pituitary is suspect. 

The part played by the anterior pituitary in the production of obesity has 
been grossly exaggerated. It would, perhaps, be too dogmatic to say that 
the anterior pituitary has nothing whatsoever to do %vith obesity, for against 
such an assertion is the doubtful example of Cushing’s syndrome (which, 
by the way, is a hy/erpituitaiy condition) and also the observation of Keller 
et al. (1935, 1936, 1937) that obesity occurring after hypothalamic lesions 
may be diminished by hypophysectomy. The latter observation is contra- 
dicted by the later experiments of Hetherington and Rsnson (1942) and in 
any event cannot logically be cited as a proof of anterior pituitary participa- 
tion in the preceding obesity. Whatever the truth may be, it may be said 
categorically that no known preparation of the anterior pituitary, given by 
any route, is of the slightest efficacy in obesity of any Idnd. The posterior 
pituitary has, on the contrary, been neglected. Overaction of this gland— 
not deficiency — is probably, as wll be seen later, of considerable significance. 

The role of the thyroid has also been exaggerated. In any e.xamination a 
large proportion of students will cite obesity as one of the cardinal symptoms 
of hypothyroidism. An increase in weight is, in fact, usually seen in 
myxoedema, but this increase is due not to fat but to water, and to the mucin 
laid down in the tissues. The increase is not usually great. Patients with 
severe hypothyroidism are often thin. Adiposity and hypothyroidism are 
both common at the climacteric and this has created a false impression. 
Numerous experiments on animals and clinical observations on men and 
women have shown that hypothyroidism does not of itself produce obesity 
(Greene, 1946). 

The adrenal cortex may possibly have an important bearing on the 
problem. Patients suffering from Addison’s disease are always thin, and those 
with adrenal hypertrophy are often, though not invariably, fat. Whereas 
adrenalectomized rats lose all their body fat, both normal and adrenalec- 
tomized rats gain weight when cortical extract is injected. These facts maybe 
explained in two ways. In the first place, in adrenal deficiency carbohydrate 
is not formed from protein, so that all available carbohydrate is needed for 
energy production and none is stored as fat. In the second place, the in- 
jection of cortical extract causes a fall in blood lipoids omng to these being 
up by various tissues, especially the reticulo-endothelial system- The 
experimental findings are confused, but it is possible that fat is more rapidly 
taken up by the adipose tissues of those whose output of cortical hormone 

is high. . , .-a: 1 • 

The part played by the gonads is also difficult to interpret. Castration is, 

of course, regularly practised with a view to fattening animals and birds; 



Kig. la. — Case of infantile obesin, wrongh diagnosed as Frohlich’s stndrome. Age ii. 



Fig. ib. — Result of treatment with restricted carboh> drate. Xo endocrine treatment 

given. Age i8. 
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water retention. I have reported (Greene, 1946) that a similar phenomenoa 
occurs in man, and that anxiety does not necessarily, as is usually supposed, 
cause a fall in weight. It commonly produces adipositj' with pitting cedema. 
Since my article w'as published I have collected numerous examples, but as 
all have been adult I will not now describe them in detail. There is no reason 
to suppose that the phenomenon does not occur in children. That anxiety is 
a potent factor in the production of obesity in children has been pointed out 
by Hilda Bruch (1939c, 1940b). 

Bruch’s factual studies have added greatly to our knowledge. She has 
established (1939a), as others had already for adults, that there is no reason 
to believe that thyroid deficiency plays any part in the obesity of children 
and that thyroid extract in a safe dosage is valueless in treatment; that the 
future development of the majority of such children is normal (1939b); that 
their energy requirements during muscular exercise are normal (1940a): that 
their muscular activity is, however, generally less (1940a); and, most 
important of all, that emotional factors play an important part in the 
development of their adiposity (19390, 1940b). 

Brucli produces much evidence that in a high proportion of fat children in Ae 
United States a degree of emotional immaturity is present: 35 per cent, of net 
subjects were only children, and another 35 per cent, over-protected juunger 
cliildren. The majority were late in acquiring the ability to look after themselves, mo 
in 40 per cent, enuresis occurred. In at least 80 per cent, there was evidence that 
the food intake was above the normal. In common parlance, we may say ttot most 
of her patients were spoilt, lazy and gluttonous little brats, with a deficiency w 
parental discipline rather than in glandular secretion. 

It would indeed appear that alimentary obesity is more common m 
children than in adults, but it is improbable that a mere e.xcess of income 
over expenditure is the sole e.xplanation in more than a small proportion of 
cases seen in this countr}% Bruch indeed suggests that emotional causes 
bring about obesity by way of the hypothalamus, and quotes cases of the 
sudden onset of adiposity after operations, severe illnesses and the deaA 
of relations. Because mere glutton}’^ is certainly not as common a cause m 
this country as in Bruch’s American series, this small group of sudden 
onset acquires a particular significance. I have no doubt from a study of 
my owm series that, in Britain, anxiety is an important factor in the pro- 
duction of adiposity in adults and to a lesser extent in children, and I differ 
from Bruch in that I have failed to establish that the mental condition has 
produced the physical condition by increasing the appetite. I believe that 
in such cases the greater part of the increase in weight is due to water re- 
tention rather than to the laying down of fat. The mechanism is that des- 
cribed by Vemey and his collaborators (1935, 193 ®) 1942). Anxiety leads to 
a change in the function of the hypothalamus (as Bruch, indeed, admits), 
which causes an increase in the output of posterior pituitary hormone and a 
consequent decrease in the output of urine. The same mechanism is brought 
into play when the hypothalamus is damaged by other agents. 
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Fig. la.' — Case of infantile obesity, wrongly diagnosed as Frohlich’s syndrome. Age ii. 



Fig. ib. — Result of treatment with restricted carbohydrate. Xo endocrine treatment 

given. Age i8. 
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small amounts now available are harmless. Salt should be kept as low as 
possible and fluid should be limited to 2 pints (1,136 c.cm.) daily, or less 
in cool weather. The vitamin intake may need supplementing under present 
conditions. It is found that parents are easily discouraged by over-detailed 
instructions. The following instructions are unscientific m several respects 
but they are easy to remember and, if followed conscientiously, mvanabiy 

effective. 

diet fob obesity 

Foods to g j Energen. 

white 

(4) Foods containing much sugar. 

(6) siKtossible no salt should be used in the cooking, other members of tk 

family adding it at table. 

(7) |f3hoS not beaten in ex^cess. but the small amount at present ava.Iabk 
isfeSVp^rmissible. 

Foods that 

y Eggs, dried or fresh. 

(4) Cheese. fgj,ed or sweetened with saccharin. 

(j) Fruit, if ^.eighed once a week at the chemist, using the 

The child clotlies. On this diet he should lose between ?, 

jjnd wearing the sot ^ unnecessan. 

a pound a "'^'J^half a pound you are not being stnct enough. 

W It has been pointed out that thyroid deficiency is not 

hypothalamic damage there 

of obesity ^ ,j.oidism which needs correction. Moreover, 
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The classical case of Frbhlich’s syndrome is the best known example. It 
has been so dangerous a stumbling block for fift}' years that it must now be 
removed from the path of understanding. The original articles have been 
studied, and the case described again, by Bruch (1939c). 

The patient was bom in 1887, and was first e.xamined at the age of nvelve when 
he complained of headache and vomiting. There were no physical signs, he was not 
unduly fat, and his sexual development was normal. A iagnosis of migrmne was 
made. Not long afterwards he began to grow unduly fat. He was seen again at the 
age of fourteen, when the sight of the left eye was deteriorating and the other 
symptoms were increasing. The left eye later became completely blind and the right 
eye began to deteriorate. The excessive fat tvas laid down chiefly on the abdomen 
and breasts. At this time the penis was of normal size, the testicles somewhat small, 
and a few pubic hairs were present. A wrong diagnosis of myxoedema was made and 
he was treated with thyroid. Concurrently there was an improvement in his eye- 
sight (perhaps because the tumour now found room to expand into the sphenoidal 
sinus), but when he was eighteen he began to get worse again. At wentj' there had 
been no further sexual development, his general appearance was immature and 
femimne, he had left optic atrophy and atrophy also of the temporal half of his 
right disc. A diagnosis of pituitary mmour was then made and operation performed. 
There was considerable improvement in his vision and the headaches ceased. 
Erections began a year later, together with an increase in body hair. Biedl examined 
him in 1913, when he w’as tu'enty-six and in the same condition as before. Frhlich 
considered that his obesity, the only sign which seemed at all mysterious, was the 
direct result of Ws pituitary tumour, but even at that time his explanation was not 
accepted, Erdheim (correctly, as we now' belier e) ascribing the adiposity to upward 
pressure by the tumour on the hypothalamus. 

It will be seen then that Frohlich’s syndrome consists of obesity and hypo- 
gonadism due to an intracranial tumour affecting the hypothalamus. It is 
extremely rare. I see tw'o or three cases every week to which this label has 
^en attached, but I have never seen a true case of Frohlich’s syndrome. 
The explanation is not far to seek. The distribution of fat so often called 
the^ Frohlich^ distribution” is the distribution commonly seen when 
ob^ity occurs in patients who are not producing testosterone (fig. la and b). 
It is not really a feminine” distribution but an “ unmasculine” one. It is 
seen also in that obscure but probably hypothalairuc genetic disorder, the 
Laurence-Moon-Biedl syndrome (fig. 2); in the adiposity which follows 
hypothalamic damage due to encephalitis or severe concussion; and occasion- 
ally in adult eunuchs. The ‘ typical eunuchoid” obesity is seen in those 
eunuchs who happen to become fat; most of them do not. 


TREATMENT 

The treatment of the fat child differs in no way from that of the fat adult. 
There are two points of view to be kept simultaneously in mind. The patient 
is suffering from both fat retention and water retention. 

Diet. Simple reduction in food intake may be sufHcient, but in severe 
cases it is best to prescribe a diet low in carbohydrate and as high in protein 
as present circumstances allow. Fat need not be completely excluded. To 
do so makes the diet unpalatable and does not improve the results. The 
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no evidence that the anterior pituitar}^ is concerned. The only possible 
exception to this statement is afforded by Cushing’s sjmdrome, which is a 
hyperpitmtsiy condition. Treatment by pituitarj’ extract is therefore 
irrational. It is moreover useless, because pituitary^ extracts have no potency 
when given by mouth, and because no commercial extract is effective 
even when given by injection. There is also no e\ddence of thyroid de- 
ficiency' in such cases. Thyroid extract has sometimes a small part in 
early treatment because of its dehydrating effect. Apart from this, it helps 
to reduce weight only when given in such dangerous doses as to cause a 
temporary' thy'rotoxicosis, which has been known to become permanent. 

(4) Water retention is an important factor in most, if not all, cases of 
adiposity'. Anxiety' is a common cause of water retention in adults and may' 
be a contributory factor in children. 

(5) The majority' of fat children grow into normal adults. Despite this 
they should be treated, for they may otherwise develop feelings of inferiority' 
due to the laughter of their contemporaries and to their inability to shine at 
games. 

(6) The only treatment required for the obesity is a low carbohydrate 
diet, exercise and diuresis. In those cases in which the hypothalamic lesion 
has caused a concomitant hy'pogonadism there is a place for treatment with 
chorionic gonadotrophin, cestrogens or androgens, in addition to the general 
measures. Such cases are relatively uncommon. 
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small amounts now available are harmless. Salt should be kept as low as 
possible and fluid should be limited to 2 pints (1,136 c.cm.) daily, or less 
in cool weather. The vitamin intake may need supplementing under present 
conditions. It is found that parents are easily discouraged by over-detailed 
instructions. The following instructions are unscientific in several respects 
but they are easy to remember and, if followed conscientiously, invariably 
effective. 


DIET FOR OBESITY 

Foods to be avoided: 

(1) Bread and everything else made with flour, except Energen. 

(2) Cereals, including breakfast cereals and milk puddings. 

(3) Potatoes and all other white root vegetables. 

(4) Foods containing much sugar. 

(s) All sweets. . , 

(6) Salt. If possible no salt should be used in the cooking, other members of the 
family adding it at table. 

(7) Fluids should be limited to 2 pints (1,136 c.cm.) a day. 

(8) Fats should not be eaten in excess, but the small amount at present availa e 
is generally permissible. 


Foods that may be eaten without restriction: 

(i) Meat, fish and fowl. 

(a) All green vegetables. 

(3) Eggs, dried or fresh. 

(4) Cheese. 

(s) Fruit, if unsweetened or sweetened with saccharin. 

The child should be weighed once a week at the chemist, using the same 
and wearing the same clothes. On this diet he should lose between half a . . 
a pound a week. If he loses more than a pound, you are being unnecessarily stn 
If he loses less than half a pound you are not being strict enough. 


Thyroid . — It has been pointed out that thyroid deficiency is not a cause 
of obesity proper, but when there is hypothalamic damage there may be an 
associated hypothyroidism which needs correction. Moreover, thyroid is an 
excellent diuretic. It should be used, if at all, only in small doses and wit 
great caution. 

Diuretics . — The most satisfactory drug is urea, which can be given with- 
out risk for an indefinite time. The dose is i teaspoonful three times a day, 
dissolved in a little fruit squash. 


SUMMARY 

By way of summary, it may be useful to stress the following points:— 

(1) Obesity in children may occur from overeating and inactivity. In most 
such cases, in bothboys and girls, the distribution of the fat is “Frohlich-like”, 
“feminine”, or "eunuchoid”, because of an absence of testicular secretion. 

(2) Analogy strongly suggests that in many patients a hypothalamic 
lesion exists, although it is usually impossible to describe a specific cause. 

(o) There is no reason to believe that any endocrine gland, except per- 
haps the posterior pituitary', is abnormal in function. In particular, there is 
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In the artificially fed baby motions may become formed and hard. The 
dry crumbling stool suggests too much protein and the milk mixture may 
need greater dilution vrith extra carbohydrate. Hard motions may be int- 
proved by extra sugar in the feeds, and liquid paraffin or milk of magnesia, 
I to 1 teaspoonful daily, is harmless and a useffil addition. They should be 
given each day, and not only after a hard motion is passed. There are objec- 
tions to the liquid paraffin preparations, namely, that they prevent absorp- 
tion of vitamin D and that aspiration of oily particles may lead to pneumonia. ' 
Any general practitioner rvill confirm that these are essentially theoretical 
and not practical contraindications. Simple medicinal measures of this 
kind are more satisfactory than the popular prune pulp, -which in any event 
acts more by increasing the bulk of the stool than by any inherent laxative 
properties. 

A cause of infrequent motions in small babies and toddlers is an anal 
fissure. The child screams and cries when a motion is passed, and the stool 
may be streaked -with bright blood. The child becomes so frightened of the 
pain that he will refuse to perform. Motions must be kept soft by simple 
lubricants, and an ansesthetic ointment, such as nestocjd or nupercaine, 
applied to the fissure may give relief. Insertion of a finger or suppositorj' 
will only increase the fissure by stretching. 

• Training plays a big part in teaching a child regular bowel habits. A 
baby should be “potted” after feeds from a week old, and when older should 
be encouraged to use the chamber after meals, especially breakfast. This task 
of the mother or nurse should be done with discretion. Many mothers have 
become so obsessed with the need for a daily action that a baby is held out 
for so long that the mother complains she is exhausted, wth the baby 
expressing his views in his o^vn way! Too much potting and making a fetish 
of the daily ritual leads to a negativistic attitude on the part of the child, 
who will refuse to have his bowels open, and the more he is cajoled the 
worse he gets, even to the extent of abdominal distension and pain. Bowel 
action is a normal function that calls for no undue emotional display if 
successful or otherwise. 

In infants and toddlers it is important to give to constipation the 
significance it deserves. A constipated baby may be slow in gaining weight, 
due to poor absorption of his food. This does not call for purgation but for a 
revision of the diet, correction of anaemia, and an improvement in the 
^ general muscle tone. An early cretin must not be missed; these babies are 
often brought to the doctor for severe constipation, which in their case is 
; only relieved by thyroid therapy. In the toddler, constipation sometimes 
, induces a prolapse of the rectum, although it should be stressed that 

, diarrhoea is a far more common cause of this. Hemiffi are often attributed 

^ to constipation but are due much more to lack of muscle tone, as is, indeed. 
^ the constipation itself. 


CONSTIPATION IN CHILDHOOD 

Bv A. G. WATKINS, M.D., F.R.C.P, 

Physician in Children's Diseases, Cardiff Royal Infirmary; Lecturer in 
Peediatrics, Welsh National School of Medicine. 


No clinical condition has been more influenced by lay superstition and 
subtle advertising propaganda than has constipation. Medical men have not 
been free from a charge of careless thinking in this respect. Not so long ' 
ago any and every ailment was promptly treated by a purge and daily dose, 
whether it was the brimstone and treacle of Dotheboy’s Hall or the syrup of 
figs of the modern nurseryL The Saturday night purge is still too popular. 

There was some attempt to study the problem in the early part of this 
century, but the Arbuthnot Lane theories soon became an easy prey for 
commercial exploitation. In more recent times physicians have come to look 
upon constipation in its proper perspective. They have realized, for instance, 
that each and all of us may not have a similar pattern for our bowel action. 

It is now appreciated that a loaded colon with no evacuation for some few 
days does not necessarily produce intestinal toxaemia wth all its supposed 
sequelae. It is often of some comfort to a harassed mother of a child who has 
had no bowel action for a week to remind her of the gentleman quoted in 
Samson Wright’s “Applied Physiology”, who went from June of one year 
to June of the next, unrelieved but undistressed. . ' 

In the consideration of constipation in children it is necessary, as always, 
to take note of the age of the child; and the problems in infancy and older 
children are not the same. Moreover, it must be borne in mind that 
constipation, as the term is used by the mother, may imply either infrequent 
motions or hard motions that are difficult to pass. Constipation due to 
intestinal obstruction must receive urgent attention, but this article is irot 
concerned •with that aspect of the problem. 


CONSTIPATION IN INFANCY AND TODDLERS 

Many successfully breast-fed babies have infrequent motions, that is to say, 
they go four to five days or ei'en a week without an action. When a motion 
is passed, it is normal. During that time the baby is perfectly fit and well — 
it is the mother who is alarmed and a prey to all sorts of suggestions for 
treatment to allay the mythical risks of convulsions, and so forth. So long 
as the baby is contented, is not being sick, and there is no measure of 
abdominal distension, nothing need or should be done. Suppositories, soap 
sticks and enemas should be taboo. Reassurance, patience, and small daily 
doses of milk of magnesia are all that is required, 
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In the artificially fed baby motions may become formed and hard. The 
dry crumbling stool suggests too much protein and the milk mixture may 
need greater dilution with extra carbohydrate. Hard motions may be im- 
proved by extra sugar in the feeds, and liquid paraffin or milk of magnesia, 
i to I teaspoonful daity, is harmless and a useful addition. They should be 
given each day, and not only after a hard motion is passed. There are objec- 
tions to the liquid paraffin preparations, namely, that they prevent absorp- 
tion. of vitamin D and that aspiration of oily particles may lead to pneumonia. ' 
Any general practitioner will confirm that these are essentially theoretical 
and not practical contraindications. Simple medicinal measures of this 
kind are more satisfactory than the popular prune pulp, which in any event 
acts more by increasing the bulk of the stool than by any inherent laxative 
properties. 

A cause of infrequent motions in small babies and toddlers is an anal 
fissure. The child screams and cries when a motion is passed, and the stool 
may be streaked with bright blood. The child becomes so frightened of the 
p ain that he w'ill refuse to perform. Motions must be kept soft by simple 
lubricants, and an anaesthetic ointment, such as nestoc}d or nupercaine, 
applied to the fissure may give relief. Insertion of a finger or suppository 
Mil only increase the fissure by stretching. 

- Training plays a big part in teaching a child regular bow'el habits. A 
baby should be “potted” after feeds from a week old, and when older should 
be encouraged to use the chamber after meals, especially breakfast. This task 
of the mother or nurse should be done with discretion. Many mothers have 
become so obsessed with the need for a daily action that a baby is held out 
for so long that the mother complains she is exhausted, Mth the baby 
expressing his views in his own wa)'! Too much potting and making a fetish 
of the daily ritual leads to a negativistic attitude on the part of the child, 
who will refuse to have his bowels open, and the more he is cajoled the 
worse he gets, even to the extent of abdominal distension and pain. Bowel 
action is a normal function that calls for no undue emotional display if 
successful or otherwise. 

In infants and toddlers it is important to give to constipation the 
significance it deserves. A constipated baby may be slow' in gaining w'eight, 
due to poor absorption of his food. This does not call for purgation but for a 
revision of the diet, correction of anaemia, and an improvement in the 
general muscle tone. An early cretin must not be missed; these babies are 
often brought to the doctor for severe constipation, w’hich in their case is 
only relieved by thyroid therapy. In the toddler, constipation sometimes 
induces a prolapse of the rectum, although it should be stressed that 
diarrhoea is a far more conunon cause of this. Hernia are often attributed 
to constipation but are due much more to lack of muscle tone, as is, indeed, 
the constipation itself. 
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CONSTIPATION IN OLDER CHILDREN 
The habits of infancy may be carried on. Negativism may persist, so may 
lackadaisical habits, and the early morning stampede to school may disturb 
the routine evacuation. Parents and teachers should see that the child has 
time for an unhurried visit to the lavatory; the bowel will not be fully 
emptied if time is short. 

Diet . — In the older child, diet has more effect on the character of the 
motions, but there has been perhaps too much swing in favour of dietetic 
treatment for constipation, which promotes a good deal of fadism. Shortage 
of fluid is one of the chief causes of hard motions. Excess fruit and roughage 
will increase the bulk of the motion but they do not necessarily relieve 
constipation; in fact, too much roughage may induce it. The present-day 
bread flour and our excessive carbohydrate diet increase roughage and so 
cause a larger residual colonic content which stimulates a bowel action. It 
is therefore important to review the type of constipation and diet before 
giving advice. 

Exercise is important in producing a daily action. The pale, flabby, 
sit-at-home child tends to have infrequent motions, and attention should be 
paid to the improvement of muscle tone, especially that of the abdominal 
wall. Such general measures as increased exercise, massage, and a holiday 
by the sea will improve muscle tone, and removal of septic foci of tonsils 
and sinuses, correction of anaemia, and the like, are obviously important. 

Aperients . — In the child who remains constipated in spite of correct 
training, diet, and tonic measures, medicinal means may justifiably be used. 
These must, however, be used regularly and persistently until a normal 
rhythm is re-established. The pernicious habit of an occasional dose must 
be avoided. In the mild case simple lubricants of the paraffin type with 
added agar may be used. The addition of phenolphthalein is valuable as 
in many of the proprietary preparations, e.g/'petrolagar or agarol. The dose 
must be that required, which can only be determined by trial and error, 
beginning in the majority of cases with J to i teaspoonful, once or twice a 
day. Should these prove unsatisfactory (an unusual event) more potent 
drugs may be needed, e.g. aloes, sodium sulphate, cascara or one of the 
vegetable laxatives. A valuable, "old-timer” prescription is as follows:— 

® Tincture of aloes 3 minims (o.i8 c.cm.) 

Sodium sulphate 5 grains (0.32 gm.) 

Tincture ot belladonna 5 minims (0.3 c.cm.) 

Tincture of ginger 5 minims (0.3 c.cm.) 

Syrup of peppermint to 60 minims (3.6 c.cm.) 

The aloes may be replaced by syrup of senna, and the mixture may be 
given once or three times daily, as required. Once the optimum dosage has 
been determined the medicine should be continued for a week or so; in 
many cases this will restore the daily habit and the mixture can then be 



CONSTIPATION IN CHILDHOOD 


281 

dropped. Rhubarb and soda has been a valuable and time-honoured remedy, 
especially if there is mucus in the stools with any suggestion of “liverish- 
ness”, as shown by pale stools. Such a mixture is; — 

Rhubarb, in powder 2 grains (o.isS gm.) 

Sodium bicarbonate 2 gr^s (0,128 gnx.) 

Tincture of belladonna 5 minims (0.3 c.cm.) 

Chloroform water to 60 minims {3.6 c.cm.) 

This is best taken before meals, and the abo%'e dosage is suitable for a 
child of five years old. Castor oil should never be given; after its initial 
purging action it constipates, and there is always the risk of perforating an 
inflamed appendix. 

Enemas and suppositories should be avoided. They cause considerable 
physical and mental distress, and whereas they may clear the bowel they do 
not relieve the cause; in fact, by anal stimulation they create the wrong 
conditioned reflex. A word may be added here on the evil practice, for- 
tunately djing out, of purging and washing out the bowel before an opera- 
tion; this is a dangerous and needless procedure. 

Only the child with simple constipation has been discussed, but in all 
cases it is obviously important to exclude organic causes. The acute obstruc- 
tion is usually self-evident, associated as it is with a short history, vomiting, 
and abdominal distension. The chronic and long-standing constipation of 
Hirschsprung’s disease may be most difficult to recognize in its early stages. 
Abdominal distension, visible peristalsis, palpable fecal masses tvith an 
enlarged colon shown in a barium meal or enema, together with a history of 
long intervals, sometimes weeks, without an action, betray its presence. 

SUMMARY 

(i) The evils of constipation in childhood are more imaginary than real. 
Per contra, diarrhcea, especially in infancy, is a dangerous condition. 

(2) Proper training, sufficient exercise and good muscle tone are as 
important as diet as means of promoting a healthy bowel action. 

(3) Medicinal measures are not very helpful except the simple lubricants. 
Correction of the cause is more important than purgation. 

(4) Enemas and suppositories should not be used. 

(5) Care must be taken to recognize constipation due to organic causes, 
namely, obstruction, megacolon, anal fissure, and thyroid deficienc)^ 


SLEEP DISTURBANCES IN CHILDHOOD 

Br HARRY BAIOTIN, M.D. 

From the Department of Pediatrics, Nero York University College of Medicine, 
and the Children's Medical Service, Bellevue Hospital, Nero York. 

Disturbances of sleep are very common in children as they are in adults, 
There may be difficulty in falling asleep, restless sleep, early waking, night- 
mares and night-terrors, sleep-walking (somnambulism), and sleep-talking 
(somniloquy). Much less common is excessive sleepiness. 

INFANCY 

Poor sleep during infancy usually results from physical causes, such as 
hunger, the indigestion due to overfeeding, the pain and. discomfort of 
swallowed air, the pain and itching of ammoniacal dermatitis, and physical 
illness, particularly otitis media. During the early weeks of life babies often 
cry because of a soiled napkin but they quickly lose their fastidiousness and 
do not regain it again until they approach their first birthday. Babies may 
cry’ at night because their room is too warm or too cold or because their 
clothing is uncomfortable. 

Treatment is directed towards correction of the etiologic factors. The food 
intake should be adjusted to suit the needs of the individual child. Wiien 
wakefulness and crying are due to air sucked in during feeding the baby 
should be held over the shoulder several times during feeding, as well as 
aftenvards, to allow expulsion of swallowed air, and the size of the nippk 
hole should be varied. If necessary a small enema may be given. 

In most instances ammoniacal dermatitis can readily be controlled. 
Ammonia is not present in the normal urine in appreciable amounts but is 
elaborated from the urea in urine through the action of an organism found 
in the stools. This transformation can be inhibited by impregnating the 
napkins with an antiseptic substance. For this purpose a saturated solution 
of boracic acid is sometimes effective. More effective is ‘*diapene”(/>-di- 
isobutyl'Cresoxy-ethoxyethyl dimethyl benzyl ammonium chloride mono- 
hydrate), recently introduced by Benson and his co-W’orkers (1947)- 

THE NORMAL SLEEP HABITS OF CHILDREN 

Parental complaints about the sleep of infants often result from lack of 
knowledge of normal sleep rhythms at this age. The following resume of the 
sleep habits of infants is based on the data of Gesell and Ilg (1937). 

For the first four to eight weeks after birth the baby sleeps practically all 
the time, e.vcept when he is being fed. He usually w’akens with a cry which 
announces that he is hungry and he lapses into sleep when he has had his 
fill. The sleep of young babies is light and is readily disturbed. The differ- 
ence between sleep and wakefulness at this early age is not sharply defined. 
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Somewhere between the age of three and eight weeks the baby begins to 
take a long nap, once every twenty-four hours, usually at night, and this is 
the sign that the night feeding can be omitted. At first there is considerable 
variation as to the time of waking in the morning, but at three or four months 
it becomes more regular, and most children at this age are content to wait 
until 6 a.m. for their morning feed. They may waken -ndth a cry and de- 
mand food immediately or they may lie in bed and babble for a while. 
At this time of day they are apt to be very hungry and to suck idgorously. 
\^Tien allowed to take as much food as they like — ^as in the case of breast-fed 
babies — ^ three to four months’ old baby may take as much as lo ounc^ 
(280 c.cm.) at this feed. A nap generally foUoire. A longer nap follows the 
10 a.m. feed, usually out of doors, and another shorter one after the 2 p.m. 
feed. 

A great many babies at three or four months are wakeful during the late 
afternoon. They may play by themselves for a little while but they usually 
cry and demand to be picked up and pla}'ed with. Before the age of three 
months babies generally prefer to lie on their backs when awake, with the 
head turned to one or the other side. They may find lying on the face un- 
comfortable and they will cry and fuss because of the discomfort. At the 
age of six or seven months the baby is interested in what is going on around 
him. "When not asleep he gurgles and tries to manipulate objects. His 
sleeping time becomes more definite, usually about ten to tn’elve hours at 
night, three hours in the morning and one to two hours in the afternoon. 
There are often short inten'als of sleep during the day lasting for only five 
or ten minutes, and the baby w'ho was fussy and irritable before, a'wakes 
alert and refreshed. Young babies sleep well out of doors and seem to enjoy 
the rhythmic motion of the perambulator. 

The baby" can now turn over and adjust his position with ease. He often 
sleeps nith his knees dravn up under him. This is a common position for 
the infant when put to sleep on his abdomen. Soon after the age of seven 
months most babies are able to sit up, at first with support, later alone; 
and then, a little later, they are able to pull themselves up to the sitting 
position. 'When this takes place the baby is less willing to sleep in his pram. 
He wants to look about. It is often necessary to plan time for sleeping in his 
crib. The sleeping periods become longer and sleep is quieter. Extraneous 
sounds no longer disturb him as much as before. 

During the second year of life sleep is modified in several way"s. Going 
to sleep is now a more or less conscious matter, and sleep no longer comes 
immediately after being put to bed. Some babies cry, others talk or play or 
crawl about the crib. About the end of the first year the baby may refuse his 
morning nap, but then he is generally sleepy during lunch and falls asleep 
promptly afterwards. \\Tien he does sleep in the morning he may refuse a 
second nap and be so cross and tired by" supper time that he cannot eat. 
This is a good indication that he is ready" for one nap a day. The most 
,'v convenient time is usually after the midday meal. Some babies fall asleep 
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Standing up and then half waken and lie down. At this age, they crawl all 
over the bed, get out of the covers and sleep in most peculiar positions. 
Many object to the restraint of tight bed clothes and cry lustily unless 
allowed to move about. There is great variation in the number of hours 
different infants will sleep. Each child has his own sleeping rhythm and a 
schedule should be worked out to suit the individual child. 

CHILDHOOD 

Faulty trainmg . — In young children the most common cause of sleep dis- 
turbance is faulty training. The symptom is rarely an isolated one and 
usually accompanies other difScuIties, particularly poor appetite. Any error 
in child-rearing which leads to emotional discomfort may manifest itself 
in this way. The over-indulged child who is accustomed to having his way 
with his parents may insist on an elaborate ritual at bedtime. He may demand 
that a parent lie down with him until he is asleep, that he be read to, sung 
to, rocked. Going to sleep is used as an attention-getting mechanism. The 
problem is primarily one of discipline and only secondarily of sleeping. 

Poor sleep may result from failure to live up to parental expectations at 
home or in school, from concern over parental rejection or indifference, from 
resentment against parental over-authority. If there have been difficulties 
and misunderstandings during the day the child may lie awake to ponder 
over his problems and to plot revenge for assumed or real injustices; or he 
may feel guilty about the propriety of his conduct. A child should not be 
put to bed as a punishment. 

Over-stimulation . — Children who are over-active and excitable often find 
difficulty in falling asleep. In such instances sleep, when it comes, is likely 
to be restless and accompanied by jerking movements and sleep-talking. 
Over-excitement may result from too many extracurricular activities, ex- 
citing school activities, reading exciting stories, listening to hair-raising 
radio programmes, or active play immediately before going to bed. 

Anxiety and worry are potent causes of wakefulness in older children. 
There may be concern about unsatisfactory conditions in the home, such 
as parental incompatibility, parental preference for other siblings, economic 
difficulty. Frequently worry centres around the school situation. The child 
may not be doing as good work as he would like to, or his grades may not 
be as good as he believes he deserv'es, or he may be concerned about the 
impression he has made on a favourite or feared teacher. The child may also 
be concerned about his popularity with schoolmates. During adolescence 
girls worry about their popularity with men, boys about their athletic 
prowess and uncertainty about sex. 

Fear may keep a child from falling asleep and may make sleep restless. 
Children who have been over-protected and have not been trained to assume 
responsibility may be afraid to be alone at night because they have not 
been accustomed to be alone during the day. In the darkness free play is given 
to the imagination. The sounds of rattling windows and creaky beds are 
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endowed with, sinister meanings. The child’s fearfulness may be further 
stimulated by reading or listening to horror stories over the radio. 

Secret practice of a haiit.— -Some children remain awake at night in order 
to practice, in secret, habits W'hich are not permitted during the day, such 
as nail-biting, thumb-sucking and masturbation. 

Curiosity . — Children may lie awake to listen to adult conversation in an * 
adjoining room. If a child shares a room with his parents or sleeps nearby 
and has had an opportunity to obser\'-e the sexual act he may remain awake 
in order to see more or to ponder what he has already obsen'ed. 

Suggestion . — ^Wakefulness in a child may unwittingly be suggested by 
adults. Casual remarks regarding one’s ability to fall asleep or w’bat a poor 
night one has had may appeal to the child as an attractive adult attitude and 
he may strive to remain awake in imitation. 

MANAGEMENT 

A sleep routine should be established early in life and this should be varied 
as the child’s developmental status changes. Sleep routines should be closely 
adhered to. Going to bed should not be a subject for discussion or argument. 
The atmosphere preceding bedtime should be leisurely and calm. The 
child’s needs are attended to, he is properly tucked in, given friendly, 
affectionate reassurance and left alone. 

The best guide to the adequacy of sleep is the child’s appearance of 
alertness during his waking hours and the absence of evidence of fatigue. 

History taki>ig in a child Trith a sleeping difficulty should include informa- 
tion about (i) the sleeping arrangements, i.e., whether the child sleeps 
alone, wffietber he sleeps in his own room, the presence of disturbing 
influences in adjoining rooms, the temperature of the room; (2) parental 
attitudes toward the sleeping situation, i.e., whether the parents are 
greatly concerned about the child’s sleep, with the result that the child 
uses going to bed as an attention-getting mechanism or as a method of 
resisting or annoying his parents; (3) the general attitude tow'ards child- 
rearing which prevails in the home, i.e., whether there are any gross errors 
in parental attitudes or interparental conflicts; (4) possible interference 
from a nurse, grandparents or other relatives, and suggested sleep difficulties. 

In young children sleep difficulties are generally due to faulty training. 
In such instances the only regimen w'hich works is to let the child cry it 
out. A cure can be assured in three nights, sometimes in tw'o. I see no 
objection to a child’s taking a favourite toy or pillow to bed with him. If the 
child climbs out of bed and comes in to his parent’s room he is led back to 
his own room gently and calmly. This is repeated until the child tires. If 
he sees that his parents will not yield he will quickly cease these antics. 
Hypnotics are of no value in this tj'pe of sleep disturbance. Occasionally a 
child will fall asleep readily but will awaken during the night at a certain 
hour and cry. If no reason can be found for the crying, J grain (16 mgm.) 
of phenobarbitone, for four or five nighte, will generally break the cj'cle. 
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Complaints about sleep are less common during the school years than 
earlier. Children should have a regular time for going to sleep and this 
should not be varied except for definite reasons. The period before bed- 
time should be quiet and peaceful, without too active play. Poor sleepers 
should not be allowed to listen to exciting radio stories before bedtime. 
The factors leading to poor sleep should be explored and corrected. 

NIGHTMARES, NIGHT-TERRORS AND SLEEP-WALKING 
Nightmares and night-terrors are fright reactions occurring during sleep. 
In the nightmare the child awakens in terror from a dream usually charac- 
terized by suffocation and helplessness. He can ordinarily relate his dream, 
he is well oriented, he recognizes people about him and he can be calmed 
readily. Sometimes the dream is recalled during the day and the recollection 
is accompanied by a sense of dread. Nightmares generally take place 
within an hour or two after going to bed and are not uncommon. 

Night-terrors are rare. The child is usually found sitting up in bed or 
standing or running about, greatly agitated and screaming. He is not fully 
awake and there are hallucinations of strange persons or animals in the room. 
The child is disoriented and does not recognize familiar persons about 
him. He quietens do^vn after a few moments and goes back to sleep without 
remembering the episode. It may be necessary to waken the child to ter- 
minate the attack. Night-terrors may be repeated several times a month 
with restless nights in the interim; sometimes they subside after a single 
episode or recur only at long inter\’als. Nightmares and night-terrors 
occur in children who are emotionally disturbed and anxious. Treatment 
must be directed toward the correction of the child’s emotional relationships. 

Sleep-walking is uncommon before adolescence. In the young child it is 
usually directed toward the parent’s room and may be an attempt to satisfy 
curiosity about the sexual act or a desire to share the mother’s bed. It is 
possible that the child is seeking in fantasy what he caimot achieve in 
reality. As with adult somnambulists, some children do constructive things, 
others do things which are destructive and foolish. Excellent mental and 
muscular correlation enables them to walk fearlessly upon precarious ledges. 
The episodes usually end happily but there have been numerous deaths of 
sleep-w'alkers. To waken a somnabulist when he is in a dangerous position 
is inadwsable as it may upset the coordination between mental and muscular 
activity. The child is usually unaware that he has been out of his bed, even 
when wakened during his walking, and cannot describe what has happened. 
Some sleep-walkers speak with great facility and can carry on a conversation. 
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THE “RUNNING NOSE” 

Bv CHARLES E. SCOTT, M.B., F.K.C.S.Ed. 

Aural Surgeon, Rc^’ol Edinburgh Hospital for Sick Children, and Edinburgh 

City Hospital for Infectious Diseases. 

Persistent nasal discliarge is a condition often encountered in young 
children. The successful treatment of this condition can sometimes present 
quite a problem. 

THE STRUCTURES INVOLVED 

There is the pharynx, with the tonsils; the nasopharynx, the site of adenoids, 
and throughout this region the mucous membrane is richly studded with 
lymphoid tissue; the nasal fossse, mth the turbinate bones, and the ostia of 
the paranasal sinuses which drain into the nose; for it must be remembered 
that the maxillary sinus and some of the ethmoidal cells are present at birth, 
although not fiilly developed. It is usual to divide the nose into three 
regions — the vestibule, the nasal fosste, and the paranasal sinuses. 

The vestibule is that part of the nasal passage enclosed by the lower 
cartilaginous framework of the nose. It extends from the anterior siatres to 
the atrium meatus nasi, and is lined by stratified flat epithelium. Where the 
lining is continuous with the surrounding skin there are superficial homy 
cells. There are also vibrissa;, sebaceous and sudoriferous glands. This 
layer gradually merges into the Schneiderian membrane, and sero-mucous 
glands replace the sudoriferous glands. 

In the nasal fossa proper there is a ciliated cylindrical type of epithelium 
containing many glands. In certain areas, particularly at the anterior and 
posterior ends of the inferior turbinal, this layer is of considerable thickness 
due to cavernous tissue in the tunica propria, where there is a capiUaiy'^ 
network beneath the epithelium and surrounding the glands. This capillar}' 
network is encircled by circular and longitudinal unstriated muscle bundles 
which give it the character of erectile tissue. There is a reflex netv'e control 
of this erectile tissue which is of the utmost importance to the proper 
functioning of the nose. The mucous and serous glands provide the protective 
fluid covering for the lining. 

The paranasal sinuses, as alreadt' stated, drain into the nose; their lining 
mucous membrane is continuous with that of the nasal fossae, differing only 
in that there are fewer glands and no erectile tissue. 

THE FUNCTIONS OF THE NOSE 

The main functions are respiratory and olfactory'. The upper third of the 
fossa is the olfactory area and does not require further mention. The 
respiratory function consists of filtering, heating and moistening the in- 
spired air, and it is essential for a healthy nose that this physiological function 
is not interfered with in any way. Lack of moisture, the application of many 
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drugs and heavy oils, will arrest the ciliary motion and cause stagnation. 
Obstruction to the air-stream will have a similar effect. In such circum- 
stances, infecting organisms can gain entrance to the mucous membrane. 

THE CAUSES OF NASAL DISCHARGE 
The character of the discharge may vary from that of a dear watery nature 
to mucoid, muco-purulent or purulent; it may at times be blood-stained. 

In the infant the presence of a unilateral or bilateral choanal atresia 
should be ascertained. This can be accomplished by passing a fine probe 
along the inferior meatus while palpating the nasopharynx. If this examina- 
tion is not carried out a unilateral atresia may certainly be overlooked, as 
the child may be breathing through the unaffected nostril and keeping the 
mouth closed. In the case of a bilateral atresia the child is obviously unable 
to breathe through the nose; the mouth is open and respiration is laboured, 
as the tongue often tends to fall back. There is also great difficulty in 
sucking. In such a condition the nose is often full of crusts coating the walls. 
This, together with lack of an air-stream, results in a superadded infection 
and discharge. These cases present great difficulties in treatment, as the 
obstruction may be due to a bony or a membranous diaphragm, The 
maintenance of an opening following perforation of the diaphragm is the 
main problem; continuous dilatation is necessary and may lead to changes 
in the mucous membrane of the nose. Fortunately, this condition is rare and 
is usually unilateral. 

In the first three months of life inherited syphilis may manifest its presence 
in the form of “snuffles”. It is characterized by an obstinate nasal discharge 
which tends to dry up and form crusts. The irritation caused by the dis- 
charge may lead to the appearance of fissures at the anterior nares. In 
infants so affected other evidence of the disease, together with the family 
history, should be investigated. If this diagnosis is established, specific 
treatment should be instituted. 

An infant may have recurring attacks of nasal discharge, possibly due to 
dietetic errors and lack of proper ventilation of the nose, through lack of 
exposure to fresh air by day and night. If the home conditions of some of 
these infants are inquired into it is often found that they are living in an 
overcrowded, over-heated room rvith very inadequate ventilation. In these 
cases the discharge does not show much tendency to crust, but may produce 
considerable irritation of the anterior nares and the upper lip. After gently 
cleansing the nostrils the instillation of a few drops of lo per cent, argyrol 
has been found to be of value. 

An infant who has had several bouts of nasal discharge may have de- 
veloped quite a pad of infected adenoids, and if this fact is determined by 
palpation of the nasopharyn.x the adenoids should be removed. 

CAUSAL FACTORS IN THE OLDER CHILD 
Foreign bodics.—ln older children, of an age when they can toddle or walk 
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about, a favourite pastime appears to be the pushing of all manner of 
objects into their noses. These objects range from pieces of paper to beads, 
peas, and cherry stones. Unless they have been detected in the act the 
presence of the foreign body remains unsuspected imtil a nasal discharge is 
noticed. This discharge is persistent and gradually becomes purulent. If the 
object is one which will sw'ell with moisture there may be some swelling 
and obstruction of the nose. In any child with a purulent unilateral discharge 
the presence of a foreign bod)'' should at once be suspected. 

On examination, after cleansing the nostril, the foreign body may be seen and can 
be removed with a pair of toothed forceps. A fine probe with about a quarter of an 
inch of its tip bent to a right angle has been found most useful for tbis purpose. It 
is passed beyond the object and then withdrawn. Should the foreign body have 
been lodged in the nostril for a considerable period there will be a reactionarj’ 
swelling of the mucosa and some ulceration, resulting in the body’s becoming em- 
bedded. In such circumstances the application of pledgets of wool squeezed out in 
5 per cent, cocaine solution with an equal part of adrenaline will shrink the mucosa 
and render removal much easier. When dealing with very young children it is often 
better to administer a general antesthetic. 

Following removal of the foreign bodj' no further treatment is required, 
as the discharge usually clears up. 

Diphtheria . — ^The presence of blood streaks in a nasal discharge should 
suggest the possibility of diphtheria, and swabs should be taken and a 
virulence test carried out. In these cases membrane may be seen in the 
nostril; the discharge is usually clear at first, but in a day or two becomes 
sanguinous or purulent. Further, there may be attacks of epistaxis. Anterior 
nasal diphtheria is the mildest form of the disease; its significance rests on 
its potentiality for spreading the infection to others. 

Tonsils and adenoids . — Following scarlet fever and measles there is often 
a residual muco-purulent or purulent discharge. The tonsils and adenoids 
in such cases are infected, whilst in older children the antra and ethmoids 
may be involved. Children of about school age should be examined for 
diseased tonsils and adenoids, and if present, operation should be advised. 
A persistent watery discharge is often associated w'ith adenoids. 

From this age onwards, if there is a persistent nasal discharge, alike in 
those children \vith or without tonsils and adenoids, a possible infection of 
the paranasal sinuses should be kept in mind. Skiagrams of the sinuses will 
furnish evidence, especially if the condition be unilateral, when a com- 
parison of the two sides can be made. Children show an apparent thickening 
of the mucous membrane lining one or both antra. This may be due to a 
chronic infection, but on the other hand the lining membrane in the sinuses 
is likely to be thicker in children than in adults, as the developing sinus has 
a more active lining. The thickening may also be due to an allergic condition, 
and in this event there may be associated oedema with swelling of the in- 
ferior mrbinals and a thin watery discharge. 

It is outside the scope of this article to make more than a reference to 
allergy, vasomotor rhinitis, and ha}' fever. These conditions are met with in 
children and entail a long, careful, and often fruitless search for the causative 
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factor. The nasal obstruction usually present may be relieved by ephedrine 
sprays. By mouth, ephedrine and, more recently, benadryl have been of 
value. The indiscriminate use of the cautery should be avoided. Puncture 
cautery of the cedematous inferior turbinals is preferable, as this entails 
less destruction of the surface epithelium. 

True hypertrophic rhinitis may also be met with, giving rise to some 
discharge and obstruction. This condition generally involves the inferior 
turbinal, the anterior or posterior ends, or there may be a fringe-like 
enlargement extending along the length of the turbinal. On posterior 
rhinoscopy the posterior end shows a typical mulberry-like swelling in the 
posterior choana. True hypertrophic rhinitis is diagnosed only after the 
application of 5 to 10 per cent, cocaine solution. Vascular engorgement will 
subside, whereas true thickening will remain. Operative interference should 
be as conservative as possible. Formerly life was made a misery for many 
patients by far too wide and indiscriminate removal of turbinals. The nose 
was reduced to a dry and crusted cavity, often accompanied by fetor. 

If the skiagrams suggest the presence of pus by the appearance of a fluid lete! the 
antrum should be washed out by puncturing through the inferior meatus. In young 
children this may safely be carried out under a general ansesthetic by using a fine 
cannula fitting on to a Record syringe. This is passed through the puncturing needle 
and a few c.cm. of saline are injected into the antrum and then sucked out again. 
The fluid obtained can be examined for organisms. Two or three washings wii 
generally clear up a recent infection. 

Chronic infection will require an intranasal antrostomy. The radical 
Caldwell-Luc operation should not be lightly undertaken in young children, 
as interference with the permanent teeth may result. 

Deviations of the nasal septum must also be mentioned. In children this 
usually involves the columellar cartilage, which may be dislocated to one or 
other side, resulting in a varying amount of obstruction. Unless this obstruc- 
tion is acute it is better not to interfere, as the future development of the 
nose may be affected. 

THE DIETETIC FACTOR 

Diet surely plays an important part, and many children receive far too 
great an amount of carbohydrate and not nearly enough in the way of 
fats. Lack of vitamins also plays a part, especially A and D. These children 
should get as much fresh air and sunshine as possible, and should sleep in 
well-ventilated bedrooms; conditions not easy to fulfil at the present time. 
These dietetic defects, lack of vitamins and fresh air, would appear to 
bring about a type of generalized catarrh of the mucous membranes. 
Further, nasal breathing exercises and correct posture should be practised; 
the former are of the utmost importance following removal of adenoids. 

Conclusion. — ^Emphasis is placed on the importance of the nasal mucous 
membrance, wth the object of pleading for it to be treated with great 
respect. Do not prescribe douches or sprays that contain drugs or bases 
which will paralyse the cilia and impair the correct functioning of the nasal 
lining, and do be conservative in operating. 



THE DIET FOR THE SICK CHILD 

By FLORENCE DILLISTONE, S.E.N. 

Dietitian, the Hospital for Sick Children, Great Ormond Street. 

The majority of sick children dislike being fussed and worried over food; 
arouse their interest in the subject and the first objective is gained. • A 
friendly, matter-of-fact chat will win the child’s confidence and at the same 
time furnish a useful amount of information relative to food habits and 
idiosyncrasies. It is a good policy to maintain a ddly personal contact with 
the child and to submit to him a choice of dishes; this will establish in his 
mind a feeling of self-importance and a desire to cooperate. The attitude of 
the difficult child will change from boredom and disinterest to anticipation 
and enjoyment of his diet. 

DIET FOR THE TREATMENT OF CCELIAC DISEASE 

The diet is arranged in four stages (table i). Stage one is a preliminary period 
of rest to the gastro-intestinal tract and covers a period of four to six days. 
Stage two follow's, the duration of which is usually a further period of sLx 
days. After ten to twelve days of rest the stools are less frequent and more 
formed, abdominal distension is less, and appetite returns. During tbjs 
period there is no marked loss in w'eight; it remains at a constant level during 
the last six days of the rest period. Stage three is now' begun and usudly 
occupies from six to nine months. The calories may be increased by gii'ing 
larger helpings of the foods allow’ed. Stage four is graduallj introduced until 
it is entirely established and is continued for a period of six months. After 
this the child may be given a normal diet with restricted starch. 

The whole of the dietary regime has a high protein content with moderate 
amounts of fat; the important feature is the choice of carbohydrates, W'hich 
are selected from the non-starch-containing foods in the first three stages. 
Soya bean flour, in which the carbohydrate is present in the form of achroo- 
dextrin, is used for cooked preparations. Fruits and vegetables are selected 
from a low-starch- containing group. Starch is introduced into stage four in 
small amoimts; this may be increased for children w'ho are able to hydrolyse 
and absorb starch. Dextri-maltose is the sugar of choice, as sucrose is not 
well tolerated during the early stages of the disease. Vitamin supplements 
are given throughout the treatment. 

DIET FOR INFANTS W’lTH FIBROCYSTIC DISEASE 
OF THE PANCREAS 

Use is made of peptonized skimmed milk of a proprietary preparation of 
predigested casein (Peptalac) with added protein hydrolysate. The carbo- 
hydrate is given in the form of predigested wheat flour (Benger’s or Savory 
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TABLE I 

DIET SHEET fOR CHILDREN WITH COSLIAC DISEASE 




Carbohydrate 

gm 

Protein 

gm 

Fat 

gm 

6am 

8 or (227 c cm ) Prosol i m 8 

20 gms dextn-maltose 

8 0 

20 0 

17 4 


10 a m. 

7 02 (igS 6 c cm ) Bcurlac. . .. 

20 gm. dextn-maltose . . . . 

13 2 

20 0 

S I 

2 S 

2 p m 

8 02 (227 c cm ) Prosol , . 

20 gm dextn-maltose 

S 0 

20 0 

17 4 


6pm 

7 or (19S 6 c cm ) Beurlac 

20 gm dextn-maltose 

13 2 

20 0 

S z 

2 5 

10 p m 

8 02 (227 c cm ) Prosol 

20 pm dextn-maltose .. 

8 0 

20 0 

17 4 




150 4 

5S A 

5 0 


Calones 920 





STAGE II 






Carboh>dratc 

gm 

Protein 

gm 

Fat 

gm 

6am 

8 oz (227 c cm ) Prosol . , , . 

20 gm dextn-maltose . . . . . . 

8 0 

20 0 

17 4 


xo a m 

7 02 (x 98 6 c cm ) Beurlac . .. .* 

20 gm dextn-maltose 

4 02 (120 gm ) banana purte 

13 2 

20 0 

22 0 

8 I 

I 8 

2 5 

2pm 

8 02 (227 c cm ) Prosol 

20 gm dextn-maltose 

8 0 

20 0 

17 4 


6pm 

7 or (198 6 c cm ) Beurlac 

20 gm dextn-maltose 

4 02 ( 1 20 gm ) banana pur6e 

X3 2 

20 0 

22 0 

8 I 

I 8 

2 $ 

10 p m 

8 02 (227 c cm ) Prosol , .... 

20 gm dextn-maltose 

8 0 

20 0 

17 4 




194 4 

72 0 

S 0 


Calones i,jio 


Sam. 


12 noon 


4 p m. 


6 30 p.m 


STAGE III 


8 02 (227 c cm ) Prosol 
20 em dextn-maltose 

4 or (120 gm ) sxe^ed banana (dncd or fresh) . 

J oz (15 pm ) dextnnizcd rusks 
i 02 (75 pm ) butter 

1 or {30 pm ) finel> mtnccd li\cr, chicken or beef 
(very hphtlj cooked) 

2 02 {60 pm ) sle^ed cooked beetroot 

I 02 (30 pm) sie\ed cooked spinal, cauliflower 
or sprouts 

4 02 (120 pm ) raw Sle^ed tomatoes 

5 02 (150 pm ) Yoghurt or J oz (15 gm ) Cottage 
cheese 

1 or (15 gm ) honey 
4 02 fi20 pm ) fruit puree 

8 02 (227 c cm ) Prosol 

-opm dextn-maltose ... 

102 (30 pm ) so> a bean flour biscuits 

8 02 (227 c cm ) Prosol . . . • 

20 pm dextn maltose .. 

402 (120 pm ) banana purve .. 


Carbohydrate 

pm 

Protein 

gm 

Fat 

gm 

8 0 

17 4 


20 0 



22 0 

S 


11 6 

0 8 

! 2 



6 0 


5 S 

3 0 

5 6 

i 0 


0 2 

0 4 


3 2 

I 2 


7 0 

4 5 

5 5 

10 0 



10 0 



S 0 

17 4 


20 0 



9 S 

4 6 

5 9 

S 0 

17 4 


20 0 



22 0 

1 S 


iSs I j 

73 8 I 

21 6 


Calones 1,190 
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STAGE IV 


8 a.m. 8 or. (227 c.cm.) Prosol 

20 gm. dexm'-maltose . , 

i C2. (is gcnO cornflakes .. 

I oz. (15 gm.) Bemax 
t 02. (30 gm.) National bread toasted 

i or. (7.5 g:^) buner 

I an €^g dried or shell 

12 noon 1} 02. (45 gm )mincedli%er, chicken orbeef or lamb 

1 02. (30 gm.) mashed potato or 

2 oz. (60 gnu) <»oked beetroot 

2 02. (60 gm.) cooked chopped spinach, cauljfioss er 
or sprouts or salad . . 

4 oz. (tzo gm.) sies'ed tomato - 

5 02. (150 gm.) Yi^hurt or s 02. (150 gm ) egg 
custard 

} oz. (2S gm,) honey , . 

4 02. (i20 gm.) fresh or dned fmit 

4 p.nu 8 02. (227 c.cm ) Prosol 

30 gm. dertri-raaltose . - 

I 02. (30 gm.) National bread toasted 

1 oz. (7.5 gm.) butter, mannite, honey or jam . . 

2 oz. (30 gnu) soya biscuits 

6.30 p.m. 8 02. (227 c.cm.) Prosol 

30 gm. dextn-maltose 
I 02. (30 gnu) National bread toasted 

i 02. (7.5 gm ) butter 

I 02. (is gnu) Cottage cheese 
(S 02. (152 c.cnu) miik) 

Afedmm sized apple, pear, orange, grapefruit, 
banana or grapes 


Calories x, 365*6 


Carbohj drate 
gm. 

Protein 

gm. 

Fat 

gm. 

8.0 

20.0 

17.4 


9.0 

3-8 


5 -° 

5-0 


tS-8 

3,4 

6.0 


3-4 

3.0 

5*0 

8.2 

4-5 

0.4 

0.8 


3.2 

X .2 


7.0 

4.5 

5-5 

10.0 

30.0 



8.0 

20.0 

17.4 


3 S -8 

2-4 

6.0 

9‘5 

4.6 

5-9 

8.0 

20.0 

17.4 


JS-8 

2.4 

6.0 

10. 0 

4-5 

5-5 

200-5 

9 S -4 

42-4 


Dietary re^rne . — Feeds gn'en fou- -hourly, number of feeds 5. Amount given at each feed 6 to 8 or. (180 to 
340 gm } Fnut juices sw'eetened viath honey given between to a.nu and 2 p ja. and 2 p jn. and 6 pjxu feeds. 

Vttamn preparations . — Benerva Co. a tablets daily, or Bemar tablets, 3 daily, Halibut-hvcr oU, 10 drops 
daily. Ascorbic acid, 50 mgm , when fresh juices are not a\-aiUble. 

Explanatory noXer.— Prosol is a high protem food with t per cent, frt content (Trufood). 

Beurlac is a powdered buttermilk (Cow and Gat^. 

Yoghurt IS an acidophflus milfc j acidity 0,8 ; pH 5.3 (United Dames). 


and Moore’s food). Dextri-maltose is added as a sweetening agent. Pan- 
creatin, 20 grains (1.3 gm.), is given three times daily before meals. The 
infant is fed to his expected weight plus an excess for loss caused by faulty 
digestion and vomiting. Vitamins supplement the diet in correct amounts. 

The following is a suitable mixture for an infant aged six months whose 
expected weight is 16 Ib. (7.26 kgm.): — 

30 oz. (840 c.cm.) of skimmed peptonized milk. 

S oz. (140 c.cm.) of water, i oz. (28.4 c.cm.) dextri-maltose. 

15 gm. protein hydrolysate, z oz. (57 c.cm.) Benger’s or Savory and Moore’s Food. 

Nutotive value of formula izo gm. carbohydrate; 49.2 gm. protein; 20 gm. fat. 
Calories 856. Divide into five feeds each containing seven ounces of the mixture. 

Mixed feeding . — ^Begin with one to two teaspoonsful of sieved or tinned 
homogenized vegetables before the 2 p.m. feed; if this is well tolerated add a 
teaspoonful of finely minced liver, making a broth with marmite graty. This 
may be follow'ed by a tablespoonful of baked egg custard or yoghurt 
sweetened with honey and sieved fruit; this meal wUl replace the 2 p.m. 
bottle feed. Pounded steamed fish and scraped lean beef may also be added. 
Soya bean flour may be added to soups; dextrinized rusks and butter may be 
given w'hen teeth have erupted. Make use of the non-starch-containing 
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6 am. 

10 a m. 

2 pm. 
6 pm. 
20 pm 


6am 

20 a m. 

2 p m 
6 pm. 

10 pm 


Sam. 

12 noon 


4pm 

6 30 p.m. 


TABLE I 

DIET SHEET FOR CHILDREN WITH CCELIAC DISEASE 



Carbohydrate 

Protein 

Fat 


gm 

gm 

gm 

8 02 (227 c cm ) Prosol i in 8 

8 0 

17 4 


20 gms dextn-maltose . . . . . . 

20 0 



7 02 (198 6 c cm ) Beurlac . 

13 2 

8 1 

2 S 

20 gm dextn-maltose .. .. 

20 0 



8 02 (227 c cm ) Prosol 

S 0 

17 4 


20 gm dextn-maltose 

20 0 



7 02. (298 6 c cm ) Beurlac. . .. .. .. 

*3 2 

8 1 

2 5 

20 gm dextn-maltose . . . . 

20 0 



8 02 (227 c cm ) Prosol 

S 0 

17 4 


20 gm dextn-maltose . 

20 0 


_ 


ISO 4 

68 4 

5 0 

Calones 920 




STAGE 11 





Carbohydrate 

Protein 

Fat 


gm 

gm 


8 02 (227 c cm ) Prosol . . . . . 

8 0 

17 4 


20 gm dextn-maltose . . . . . 

20 0 



7 02 (198 6 c cm ) Beurlac . 

13 2 

8 I 

2 5 

20 gm dextn-maltose . . . 

20 0 



402 (220 gm ) banana pur^e 

22 0 

8 


8 02 (227 c cm ) Prosol 

8 0 

17 4 


20 gm dextn-maltose 

20 0 



7 or (ig8 6 c cm ) Beurlac 

13 2 

8 I 

2 S 

20 gm dextn-maltose 

20 0 



4 02 (120 gm ) banana pur^e 

22 0 

8 


8 02 (227 c cm ) Prosol 

8 0 

17 4 


20 gm dextn-maltose .. . . 

20 0 




194 4 

0 

ri 

t-. 

5 0 

Calones 1,210 




STAGE III 





Carbohydrate 

Protein 

Fat 


gm 

gm 


8 02 (227 c cm ) Prosol 

8 0 

J 7 4 


20 gm dextn maltose 

20 0 



4 02 (i20 gm ) sieved banana (dried or fresh) 

22 0 

I 8 


4 02 IIS gm ) dcxtnmzcd rusks 


0 8 

1 2 

1 02 (7 s gm ) butter 



6 0 

1 02 (30 gm ) finely minced liv cr, chicken or beef 




(very lightly cooked) 


S 5 

3 9 

2 02 (60 gm ) sieved cooked beetroot 

5 6 

I 0 


1 02 (30 gm ) sieved cooked spinach, caulifiovvcr 




or sprouts 

0 2 

0 4 


4 02 (120 gm ) raw sieved tomatoes 




5 or (150 gm ) Yoghurt or 4 02 (15 gm ) Cottage 




cheese 



S 5 

J or (is SUi ) honey 

10 0 



4 02 fi2o gm ) fruit puree 

10 0 



8 02 (227 c.cTn ) Prosol 

S 0 



20 gm dextn-maltose 




2 02 (30 gm ) so>a bean flour biscuits 

9 S 

4 6 

5 9 

8 02 (227 c cm ) Prosol 

8 0 

17 4 


20 cm dextn-maltose . . . . 

20 0 



4 02 (120 gm ) banana puree 

22 0 

I 8 



i8s 

73 8 

21 6 


Calonca 2,190 
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As progress continues add some animal protein — chicken, rabbit, white 
fish, veal, lamb, and liver, with vegetables. Salt should be oimtted entirely 
from cooking. A normal diet may be resumed at the end of six weeks with 
restriction of salt. 

(2) Chronic nephrosis with cedema and albiiniinuria. — ^In this stage of the 
disease a diet with a low sodium content has a very definite value. A diet 
containing 150 to 200 mgm, of sodium will not allow the child to get into a 
positive sodium balance and there will be a gradual diminution of extra- 
cellular fluid. Restriction of fluid intake wiil not be necessary; the child 
should be given sufficient fluid to satisfy thirst. After the oedema has dis- 
appeared a sodium-restricted diet must be continued to prevent recurrence 
of oedema until there is evidence of improvement in renal function. 

Vitamin preparations should be given daily. 

The following is a planned daily diet suitable for children between three 
years and five years of age, to contain 148 mgm. of sodium. The diet is 
divided into breakfast, luncheon, and a tea-supper meal (table 2). 

HIGH PROTEIN DIETS SUITABLE FOR BURNS, FRACTURES 
AND OESOPHAGEAL STRICTURES 

To increase the protein content in the diet of small children for whom a 
high protein intake is desired, use is made of a fortified or enriched cow’’s 
milk mixture. When the child is capable of digesting animal protein the use 
of protein hydrolysate is an unnecessary expense. Use is made of household 
skimmed milk pow'der. ^^^^en this is unobtainable a proprietary brand of 
separated dried milk powder is used (separated Cow and Gate, or Prosol 
[Trufood]). 

The following (table 3) is a suitable daily formula for children betw'een the 
ages of two and four years:-^ 

Table 3 


! 

I Carbohydrate 1 
etn. 

Protein | 

gm- 

Fat 

gm. 

iJ pints (852 c.cm.) of cow’s 
milk 

1 

42.0 

27.0 j 

33-0 

3 oz. (85 gm.) household 
skimmed milk potvder, or j 
separated Cow and Gate. . | 

42.0 1 

29.0 1 

Calories 857 . . . . 

84.0 

56.0 

33-0 


The milk mixture may be stveetened and flavoured as desired; during the twenty- 
four hours the child is given four beverages each containing 6 fluid ounces (170 
c.^.), the remaining 6 ounces may be used in the preparation of a sweet for the 
midday meal. 

The above mixture is in addition to the child’s ordinary menu for the day. 
As appetite improves and an average amount of protein is consumed from 
animal sources, a corresponding reduction is made in the amount of milk 
mixture given during the twenty-four hours. 
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foods during the early stages of weaning. Later the starch-contrining foods 
may be introduced gradually until weaning is completed. 

DIET FOR THE TREATMENT OF NEPHRITIS 
(i) Aaite nephritis with albuminuria and heematuria . — Dietary treatments 
aim at relieving the renal system of all unnecessary work. Fluid is restricted 
to pints (S52 c.cm.) in the twenty-four hours; this should Include 15 
ounces (420 c.cm.) of milk, the remainder may be used as a vehicle for carbo- 
hydrate taking, consisting of diluted fruit juices and jelly. In a diet con- 
taining 700 calories the milk rvill contribute 285 calories; the remaining 415 
calories should be given in the form of sugar or glucose. With improvement 
in the child’s condition, appetite returns, and the following additions may be 
made to the diet: — junket, egg custard, milk pudding, fruit, bread and butter, 
and biscuits. 


Table z 



Na. 

Carbo- 

hydrate 

Protein 

Fat 


mgm. 

gm. 

gm. 

gm. 

pints (852 c.cm.) synthetic milk 
(McCance and Widdowson) . . 


37-0 

30.0 

33-0 

I egg (2 oz. [60 gm.]) 

76.0 


6.8 

7.0 

3 oz. (90 gm.) yeast-made, unsalted bread 

J oz. (22.5 gm.) unsalted margarine or 

5.0 

47.0 

7.2 

0.9 

tS.o 

butter . . 




1 oz. (30 gm.) unsalted biscuits (special 
recipe) . . 

2 oz. (60 gm.) beef, mutton, chicken or 

1 .0 

12.0 

1-4 

6.S 

6.0 

rabbit . . . . . . . . . . 

50.0 

1 

10. 0 

2 oz. (60 gm.) cooked potato . . . . 

z.o 

10.0 

0.8 


1 oz. (30 gm.) cooked carrot 

2 oz. (60 gm.) cooked cabbage, cauli- 

I 4-0 

1 I .2 

1 


flower, green peas or spring greens, or 
lettuce and tomato 

6.0 




i oz. (15 gm.) semolina, macaroni dr 





semolina 

2.0 

II .0 

2-5 


I oz. (30 gm.) sugar or the equivalent . . 

4 oz. (120 gm.) of citrus fruit, apple, 
pear, banana, grapes, peaches or plums 


30.0 



2.0 

10. 0 



Calories 1,506 

148.0 

158.2 

58-7 

71-4 


Note: Honey, jam and barley sugar contain low amounts of sodium and may be 
given as desired. The rrieat is calculated as raw without bone. The synthetic milk 
may be flavoured with coffee or black currant pur6e. The low sodium milk has been 
devised by McCance and Widdowson to meet the nutritional requirements of this 
type of diet. Cow’s milk contains 50 mgm. of sodium per 100 c.cm. and is un- 
suitable. Baking powder and baking soda must not be used in cooking. Tinned 
vegetables contain added salt and should not be used. Ordinary, commercially pre- 
pared bread has a high sodium content; yeast-prepared, unsalted bread is used 

sodium bismit recipe . — ^4 oz. (tzo gm.) unsaltcd fat (lard or margarine): 
4 oz (120 gm.) sugar; 6 02. (180 gm.) national plain flour; one dried egg, water to 

mix. 
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diluted and i grain (65 mgm.) of sodium citrate added to each ounce 
(28.4 c.cm.) of ivhole milk. Drinking straws provide children with a good 
deal of pleasure and milk beverages are often sucked up through a straw 
when they are rejected if given to drink in the ordinary way. 

To increase the carbohydrate content of the diet any of the proprietaty' 
starch-containing foods may be added to milk. Ices provide an excellent 
vehicle for all food properties. A Neapolitan ice containing 333 calories 
may be made from a custard, using ^ pint (189 c.cm.) milk, i egg, i ounce 
(30 gm.) of sugar; the cooked mixture is suitably flavoured and coloured 
before freezing. Delicious and nutritious sweets much enjoyed by children 
can be made from equal parts of dried household milk powder and golden 
syrup. 

The syrup is brought to boiling point and kept at this point until it forms a soft 
ball when dropped into cold water. The milk powder is then stirred into the syrup 
and allowed to cool; flavouring and colouring may be added and the rnixture is 
formed into suitable sized sweets. 

Savoury soups may be made with milk and sieved vegetables, ttvo or three 
teaspoonsful of finely grated Cheddar cheese may be stirred into the soup 
before serving. The cheese should not be allowed to cook in the soup. 

Jellies, sweetened fruit juice, and prepared raw fruit may be given as 
desired. 

With improvement in the child’s condition, appetite returns and gradual 
additions should be made to the diet from the following foods: minced 
chicken, rabbit, lamb or liver. Steamed or grilled white fish, eggs, sieved 
vegetables, cereal puddings and custards, sponge cake, biscuits, thin, 
crustless bread and butter, jam and honey. When fresh fruit juices are not 
available vitamin supplement of ascorbic acid should be given daily. 

DIET FOR THE POSTOPERATIVE TREATMENT OF 
TONSILLECTOMy 

After the removal of enlarged tonsils the swallowing capacity of children 
differs; many children are only able to swallow with difiiculty and others are 
less affected and are capable of enjoying a substantial type of diet within 
forty-eight hours of operation. 

For the child who finds swallowing painful and difficult, alternate iced 
fruit drinks, iced milk shakes and soft ice cream are appreciated. The flow of 
icy fluid over the painful area is soothing, and small amounts should be given 
at frequent intervals when the child is awake during the first forty-eight 
hours. After this the child should be encouraged to swallow a diet nearer the 
normal consistency; he should be given warm broths and soups containing 
finely minced meat and sieved vegetables, egg custard and creamy milk 
puddings with sieved fruit and jelly. Quite soon the diet should become 
more solid, consisting of lightly cooked eggs, breakfast cereals, thin, 
crustless bread and butter, chopped meat and vegetables, fish and grated 
cheese. At the end of six days he should be having a normal diet. 
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DIET IN THE TREATMENT OF INFECTIVE HEPATITIS OR 
CATARRHAL JAUNDICE 

During the initial stage of the disease in children, nausea and vomiting are 
often present. Fruit juices suitably diluted wth water, to which glucose 
is added, and citrated diluted skimmed milk should be given at frequent 
intervals. \Vhen this stage has passed a diet containing a relatively high 
amount of casein is given. Casein is a good source of the lipotropic factor — 
methionine — one of the essential amino-acids. Liver is also a source of 
another lipotropic factor, choline, and should be included in the diet 
whenever possible. 

The carbohydrate content of the diet should be high and the fat content 
low. Vitamin and B, complex may be given in one of the proprietary 
preparations or food yeast, 5 to 10 gm. daily. Food yeast is especially 
cultivated for oral administration and is more palatable than brewers’ or 
bakers’ yeast. The followng diet contains 276 gm. carbohydrate, 70 gm. 
protein, 20 gm. fat, and is suitable for children from three to fivey^ears of age. 

On tvahing; The juice of one orange diluted with water and sweetened wth 
sugar. 

Breakfast: Four tablespoonsful of breakfast cereal with special milk mixture 
and sugar. 

One slice of toast (no butter). Honey or marmalade. 

Weak tea tvith milk from special mixture, 

Mid~moming; Beverage made with special milk mixture, sweetened TOth sugar. 

Luncheon: i oz. (30 gm.) lean meat, liver, chicken or rabbit, or. 2 oz. (60 gm.) 
white fish. 

2 02. (60 gm.) cooked potatoes, small helping sieved vegetable. 

Cereal pudding or custard, using special milk mixture. 

Sieved fruit or black currant pur6e. 

Tea: One slice of toast or 4 rusks (no butter), honey or jam. 

Sponge cake or sweet biscuits. 

Weak tea with special milk and sugar. 

Supper: Fresh fruit salad, jelly, or skimmed milk ice cream. 

Sponge cake or rusks. 

Beverage made with special milk mixture. 

Late evening: Beverage — Ovaltine or Boumvita made with special milk nuxturi^ 

Daily alloscances: si pints (852 c.cm.) of hand-skimmed milk to which is added 
3 02. (85 gm.) household skimmed milk powder (special milk nuxture). 

2 02. (60 gm.) sugar, i 02. (30 gm.) honey or jam. 

2 02. (60 gm. glucose, i oz. (30 gm.) boiled sweets. 

diet DURING A FEBRILE ILLNESS (PNEUMONIA, SCARLET 
FEVER, enteric FEVER AND RHEUMATIC FEVER) 

During a prolonged fever there is an increase in metabolism with a corre- 
sponding breakdotTO of endogenous protein which must be replaced from 
ietarj' sources. Carbohydrate is required as a protein sparer and also to 
maintain the glycogen in muscle and liver tissue. 

In the early stages of the illness easily assimilated foods should be given 
in small amounts at frequent intervals. Milk will form the basic constituent 
of the diet; this may be serried in a number of ways to tempt the capricious 
appetite of the sick child. "When milk is not well tolerated it may be suitably 
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quantities have to be dispensed. The following prescription may, or may 
not be copied from a proprietary preparation, but it is an example of the 
kind of thing which sometimes is demanded; it is a copy of an actual pre- 
scription received for dispensing on a N.H.I. script: — 


Strontii Lact 4 oz. 

Lith. Cit 2 oz. 

Caffein 3 oz. 


Ac. Citric 

Sod. Benz 

Acacia Pulv 

Lactose 

Amyli 

Mag. Sulph. Ex 

Sod. Sulph. Ex 

Quinin. Sulph 

Mine sii 


3 oz. 
I Ib. 8 oz. 
I lb. 8 oz. 

1 lb. 6 oz. 

2 lb. 

3 lb. 

12 lb. 8 oz. 
6 oz. 


OVERDOSES 

If all doctors would follow the practice of the few who initial all overdoses, 
much worry and trouble could be avoided. Those drugs and preparations 
which have a “normal” dose, but which in certain diseases are given in 
quantities greatly in excess of the normal dose, provide examples. Over- 
doses of dangerous drugs to which the patient may have become tolerant 
present a special difficulty; enormous doses of morphine are sometimes 
necessary to produce the required effect, and again the cooperation of the 
doctor in indicating that he is aware of the abnormality would be ap- 
preciated by the pharmacist. Some of the cestrogenic substances present 
unusual difficulties, as their maximum doses appear to be undecided, and 
the chemist is often left to find out whether a large dose, much in excess of 
the average, is actually intended. Stiibcestrol, for example, is quoted as 
having a maximum dose of 5 mgm., yet 50 mgm. and 100 mgm. doses are 
not uncommon. 

INSULIN 

Insulin is often ordered in a way which does not make clear the intentions of 
the doctor. Such prescriptions as; — 

20 c.c. 80 units 

are not infrequent; but no mention of the drug required has been made. 
Often the number of units and the number of cubic centimetres are trans- 
posed, or a number of units which could not possibly be dispensed may be 
ordered. The ideal method of ordering insulin is to state the number of 
units required and the strength per mil, e.g.; — 

1,600 units insulin (protamine zinc) 

80 units per mil 

In this way ambiguity is impossible. 

Recently a prescription was sent to us 
‘ Insulin 200.600 units ^ ' 

On investigating this order for an abnormally large quantity of insulin. 



PHYSICIANS’ PRESCRIPTIONS 

This article has been contributed by invitation a/id will be appearing in the 
Pharmaceutical Journal as well as in The Practitioner. It dismses the 
difficulties of presaibing from' three points of view: (i) from the Natiojwl Health 
Insurance Pricing Bureau; (2) from a practising pharmacist; (3) from the 
dispensary of a large voluntary hospital. 

I.— By JEAN K. IRVINE, M.B.E. 

Superintendent, South Eastern N.H.I. Pricing Bureau; President, Phamacaitical 

Society of Great Britain. 

One of the greatest difficulties encountered by the pharmacist is bad hand- 
Avriting. This sometimes amounts to complete illegibility, and it then con- 
stitutes a danger to the public, for the pharmacist may perhaps misinterpret 
the prescription. For instance, a prescription for Tab. phenaloin was read 
as Tab. phemitone, and one for P. glucosi was dispensed as 01 . jecoris. 
Tab. theominal has been interpreted as Tab. prominal, and Tab. thyroid 
sicc. as Tab. quinidin. This last example sounds incredible, but there was 
no doubt about the fact that Tab. quinidin w'as a reasonable interpretation 
of the doctor’s writing. A rather more amusing instance occurred recently 
when the doctor ordered a mixture, stated the directions, and then, abandon- 
ing the familiar “mitte”, wrote "Give gxii”. The chemist read this as 
“01. olivrn 5xii”. 

OUT-OF-DATE FORMULAE 

The prescribing of preparations in out-of-date formularies by their title 
only is a cause of much time being wasted by the pharmacist. Some years 
ago almost each district had its own little book of formute, and in one or 
two areas these are still prescribed by name. As the first National Formulary’ 
came into force in 1929, it is sometimes difficult to trace these old prescrip- 
tions; if they are ordered on a N.H.I. script, the formula has then to be 
copied on to the script for the pricing office. Confusion is often caused by 
the fact that preparations of the British Pharmaceutical Code.v, 1934, P^' 
viously included in the British Pharmacopoeia, 1914, are prescribed under 
their B.P. name. Such an example is Ung. gall. c. opio B.P.C., often or- 
dered as Ung. gall. c. opio B.P. ’14. Several preparations of the B.P.C. 
1923 are still ordered, such as Lotio boracis and Unguentum Lassar. Un- 
fortunately, it is often discovered that, in fact, these preparations are not 
intended by the doctor, who requires Lotio acidi borici and Pasta Lassar 
respectively. In consequence the pharmacist is often misled. VTiat a pity 
the prescri'ber does not keep his reference library up to date. 

Another practice that should be deprecated is the copying of proprietary 
formula. The ingredients are usually numerous, and the quantities are 
expressed in percentages or parts, with the result that very awkward 

APRIL 1948- Vol. 160 (29S) 
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PENICILLIN 

Penicillin prescribing is still in its elementary stages, and this probably 
accounts for prescriptions which are difficult for the pharmacist to interpret. 
For example, the B.P. oculentum is sometimes ordered in quantities of one 
or two ounces. As oculentum penicillin is packed in small, specially pre- 
pared “oculentum” tubes, containing 60 grains or 5 grammes, it would be 
preferable if the doctor were to order in these quantities, so avoiding wastage 
of the material and ensuring greater likelihood of the patient’s being able to 
retain his eye ointment in a sterile condition. The essential point for a 
doctor to remember in ordering penicillin is that the strength in units per 
mil or per gramme should be given. The percentage method is not a practical 
method by which to order, as the quantity required must then be calculated 
from the potency of the sample of penicillin used. 

II.— By E. RATCLIFFE, M.P.S. 

Practising Pharmacist; Consulting Pharmacist, Wemiley Hospital. 

The chief sources of queries in dispensing medical prescriptions include: — 
Illegible writing: a real and acute problem to the pharmacist, particularly 
when the name and address of the patient are indecipherable. If the patient 
or his agent has to be asked his name or how his name is spelt, a doubt 
immediately arises in his mind whether the pharmacist is able to interpret 
the vital part of the prescription and whether he is in fact receiving what 
the doctor intended. This difficulty could be avoided if the name and 
address were always written in block letters. It is a difficulty which arises 
particularly in or near large cities where the population is partly nomadic 
and of international origin. When unusual medicaments or proprietaries 
are ordered, it is of considerable assistance to the pharmacist if the names 
are w’ritten in a clear and distinctive manner. 

Queries arising from incompatibility and out-of-date formula do not 
often occur; a good reference book usually solves the latter problem, but 
hospital and private formulas may cause difficulty, particularly if the 
hospital is net situated locally or is not well known. In such instances the 
formulas should be written in full, and the prescriber would then be certain 
that his patient received the specific preparation he intended. These 
difficulties usually arise from prescriptions written by newly qualified 
practitioners or “locums”, but occasionally a formula is quoted from a 
recent article in the medical press which has not appeared in abstract in 
the papers commonly read by the practising pharmacist. With the gradual 
disappearance of the “omnibus” mixture and the greater simplicity of 
modem prescribing, the frequency of incompatible preparations has de- 
creased. However, prescriptions for ointments and oily lotions are still 
encountered which produce unsightly preparations and defy all efforts on 
the part of the pharmacist to produce an elegant preparation. 

Overdoses cause little trouble, but unusual doses sometimes perplex the 
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it was found that the doctor had intended, and the pharmacist had dispensed, 
penicillin, 200,000 units. 

PROPRIETARY PREPARATIONS 

Many difficulties exist in prescribing and dispensing proprietary prepara- 
tions. One of the most common difficulties is because often the doctor 
orders a quantity that is not packed by the manufacturer. Hepamino, for 
example, a proteolysed liver preparation, is packed by the manufacturer in 
5-ounce sealed bottles. What is the chemist to do if the doctor orders s'dii? 
Is he to open another bottle and dispense the extra quantity from it, give one 
original bottle, or, nearer to the requirement of the doctor, dispense two 
unopened packs? Were the prescription made out for “Hepamino, one 
bottle”, the difficulty would not arise. Tablets also provide another cause of 
confusion if the number ordered by the doctor does not conform to the 
number in the pack as sent out by the manufacturer. The National Health 
Insurance Drug Tariff does, of course, make provision for such con- 
tingencies by allowing the chemist to claim for the cost of the next larger 
pack, provided he forwards to the Pricing Bureau the particulars of his claim 
and the Bureau considers such claim to be reasonable. Nevertheless, it is a 
wasteful method of prescribing. Examples are numerous: the following 
prescriptions present such problems: — 

Anahamin 20 c.c. vial 

This preparation is packed in 15-miI and 30-miI vials only. 

Colloidal Calcium c. Ostelin 15 c.c. 

Again the manufacturer’s pack is a 30-mil vial; no 15-mil vial is available 

Aludrox sxvi 

This preparation is not supplied in a 16 fl. oz. size, and is not easily 
manipulated, so that considerable waste occurs in dispensing. 

REPEATS 

The issue of “repeat” prescriptions by panel practitioners is prohibited, 
the purpose behind the prohibition being, of course, to obviate the necessity 
of looking up previous prescriptions issued for the patient. As copies of 
National Health Insurance scripts are not usually kept by the pharmacist 
such a search would in all probability take up a considerable amount of time. 
Legally, it is not necessary to retain National Health Insurance scripts for 
Fourth Schedule poisons; the patient has to give up the script before 
receiving his medicine, and as a consequence he cannot get a further supply 
without paying another visit to his doctor. Scripts for National Health 
Insurance patients receiving Fourth Schedule drugs are often incomplete; 
doctors omit either the address of the patient, or, more often, the quantity 
to be dispensed. Stricter attention to such details should be paid by medical 
practitioners, especially as prescriptions for hypnotic drugs are increasing 
in number. 
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PENICILLIN 

PemdlUn prescribing is still in its elementary stages, and this probably 
accounts for prescriptions which are difficult for the pharmacist to interpret. 
For example, the B.P. oculentum is sometimes ordered in quantities of one 
or two ounces. As oculentum penicillin is packed in small, specially pre- 
pared “oculentum” riibes, containing 60 grains or 5 grammes, it would be 
preferable if the doctor were to order in these quantities, so avoiding wastage 
of the material and ensuring greater likelihood of the patient’s being able to 
retain his eye ointment in a sterile condition. The essential point for a 
doctor to remember in ordering penicillin is that the strength in units per 
mil or per gramme should be given. The percentage method is not a practical 
method by which to order, as the quantity required must then be calculated 
from the potency of the sample of penicillin used. 

IL~By E- RATCLIFFE, M.P.S. 

Practising Pharmacist; Consulting Pharmacist, Wemble)> Hospital. 

The chief sources of queries in dispensing medical prescriptions include; — 
Illegible ranting: a real and acute problem to the pharmacist, particularly 
when the name and address of the patient are indecipherable. If the patient 
or his agent has to be asked his name or how his name is spelt, a doubt 
immediately arises in his mind whether the pharmacist is able to interpret 
the vital part of the prescription and whether he is in fact receiving what 
the doctor intended. This difficulty could be avoided if the name and 
address were always written in block letters. It is a difficulty which arises 
particularly in or near large cities where the population is partly nomadic 
and of international origin. When unusual medicaments or proprietaries 
are ordered, it is of considerable assistance to the pharmacist if the names 
are written in a clear and distinctive manner. 

Queries arising from incompatibility and out-of-date formula do not 
often occur; a good reference book usually solves the latter problem, but 
hospital and private fonnute may cause difficult)'-, particularly if the 
hospital is net situated locally or is not well known. In such instances the 
formulae should be written in full, and the prescriber would then be certain 
that his patient received the specific preparation he intended. These 
idifficulties usually arise from prescriptions written by newly qualified 
loractitioners or “locums”, but occasionally a formula is quoted from a 
Jfecent article in the medical press which has not appeared in abstract in 
He papers commonly read by the practising pharmacist. With the gradual 
•appearance of the “omnibus” mixture and the greater simplicity of 
Hp’dem prescribing, the frequency of incompatible preparations has de- 
F yed. However, prescriptions for ointments and oily lotions are still 
'untered which produce unsightly preparations and defy all efforts on 
art of the pharmacist to produce an elegant preparation. 

ises cause little trouble, but unusual doses sometimes perplex the 
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it was found that the doctor had intended, and the pharmacist had dispensed, 
penicillin, 200,000 units. 

PROPRIETARY PREPARATIONS 

Many difficulties exist in prescribing and dispensing proprietary prepara- 
tions. One of the most common difficulties is because often the doctor 
orders a quantity that is not packed by the manufacturer. Hepamino, for 
example, a proteolysed liver preparation, is packed by the manufacturer in 
5-ounce sealed bottles. What is the chemist to do if the doctor orders sviii? 
Is he to open another bottle and dispense the extra quantity from it, give one 
original bottle, or, nearer to the requirement of the doctor, dispense two 
unopened packs? Were the prescription made out for “Hepamino, one 
bottle”, the difficulty would not arise. Tablets also provide another cause of 
confusion if the number ordered by the doctor does not conform to the 
number in the pack as sent out by the manufacturer. The National Health 
Insurance Drug Tariff does, of course, make provision for such con- 
tingencies by allowing the chemist to claim for the cost of the next larger 
pack, provided he forwards to the Pricing Bureau the particulars of his claim 
and the Bureau considers such claim to be reasonable. Nevertheless, it is a 
wasteful method of prescribing. Examples are numerous: the following 
prescriptions present such problems: — 

Anahaemin 20 c.c. vial 

This preparation is packed in 15-mil and 30-mil vials only. 

Colloidal Calcium c. Ostelin 15 c.c. 

Again the manufacturer’s pack is a 30-mil vial; no 15-mil vial is available 

Aludrox gxvi 

This preparation is not supplied in a 16 B. oz. size, and is not easily 
manipulated, so that considerable waste occurs in dispensing, 

REPEATS 

The issue of “repeat” prescriptions by panel practitioners is prohibited, 
the purpose behind the prohibition being, of course, to obviate the necessity 
of looking up previous prescriptions issued for the patient. As copies of 
National Health Insurance scripts are not usually kept by the pharmacist 
such a search would in all probability take up a considerable amount of time. 
Legally, it is not necessary to retain National Health Insurance scripts for 
Fourth Schedule poisons; the patient has to give up the script before 
receiving his medicine, and as a consequence he cannot get a further supply 
without paying another visit to his doctor. Scripts for National Health 
Insurance patients receiving Fourth Schedule drugs are often incomplete; 
doctors omit either the address of the patient, or, more often, the quantity 
to be dispensed. Stricter attention to such details should be paid by medical 
practitioners, especially as prescriptions for hypnotic drugs are increasing 
in number. 
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PENICILLIN 

Penicillin prescribing is stUl in its elementary stages, and this probably 
accounts for prescriptions which are difficult for the pharmacist to interpret. 
For example, the B.P. oculentum is sometimes ordered in quantities of one 
or tn'o ounces. As oculentum penicillin is packed in small, specially pre- 
pared “oculentum” tabes, containing 60 grains or 5 grammes, it would be 
preferable if the doctor were to order in these quantities, so avoiding wastage 
of the material and ensuring greater likelihood of the patient’s being able to 
retain his eye ointment in a sterile condition. The essential point for a 
doctor to remember in ordering penicillin is that the strength in units per 
mil or per gramme should be given. The percentage method is not a practical 
method by which to order, as the quantity required must then be calculated 
from the potency of the sample of penicillin used. 

II.— By E. RATCLIFFE, M.P.S. 

Practising Pharmacist; Consulting Pharmacist^ Wembley Hospital. 

The chief sources of queries in dispensing medical prescriptions include: — 
Illegible writing: a real and acute problem to the pharmacist, particularly 
when the name and address of the patient are indecipherable. If the patient 
or his agent has to be asked his name or how his name is spelt, a doubt 
immediately arises in his mind whether the pharmacist is able to interpret 
the vital part of the prescription and whether he is in fact receiving what 
the doctor intended. This difficulty could be avoided if the name and 
address were always Avritten in block letters. It is a difficulty Avhich arises 
particularly in or near large cities where the population is partly nomadic 
and of international origin. When unusual medicaments or proprietaries 
are ordered, it is of considerable assistance to the pharmacist if the names 
are written in a clear and distinctive manner. 

Queries arising from incompatibility and out-of-date fonmilce do not 
often occur; a good reference book usually solves the latter problem, but 
hospital and private formulre may cause difficulty, particularly if the 
hospital is net situated locally or is not well known. In such instances the 
formulje should be written in full, and the prescriber would then be certain 
that his patient received the specific preparation he intended. These 
difficulties usually arise from prescriptions written by newly qualified 
practitioners or “locums”, but occasionally a formula is quoted from a 
recent article in the medical press Avhich has not appeared in abstract in 
the papers commonly read by the practising pharmacist. With the gradual 
disappearance of the “omnibus” mixture and the greater simplicity of 
modem prescribing, the frequency of incompatible preparations has de- 
creased. Howei'er, prescriptions for ointments and oily lotions are still 
encountered which produce unsightly preparations and defy all efforts on 
the part of the pharmacist to produce an elegant preparation. 

Overdoses cause little trouble, but unusual doses sometimes perplex the 
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it was found that the doctor had intended, and the pharmacist had dispensed, 
penicillin, 200,000 units. 

PROPRIETARY PREPARATIONS 

Many difficulties exist in prescribing and dispensing proprietary prepara- 
tions. One of the most common difficulties is because often the doctor 
orders a quantity that is not packed by the manufacturer. Hepamino, for 
example, a proteolysed liver preparation, is packed by the manufacturer in 
5 -ounce sealed bottles. What is the chemist to do if the doctor orders sviii? 
Is he to open another bottle and dispense the extra quantity from it, give one 
original bottle, or, nearer to the requirement of the doctor, dispense two 
unopened packs? Were the prescription made out for “Hepamino, one 
bottle”, the difficulty would not arise. Tablets also provide another cause of 
confusion if the number ordered by the doctor does not conform to the 
number in the pack as sent out by the manufacturer. The National Health 
Insurance Drug Tariff does, of course, make provision for such con- 
tingencies by allowing the chemist to claim for the cost of the next larger 
pack, provided he forwards to the Pricing Bureau the particulars of his claim 
and the Bureau considers such claim to be reasonable. Nevertheless, it is a 
wasteful method of prescribing. Examples are numerous; the following 
prescriptions present such problems: — 

AnahEemin 29 c.c. vial 

This preparation is packed in 15-mil and 30-mil vials only. 

Colloidal Calcium c. Ostelin 15 c.c. 

Again the manufacturer’s pack is a 30-mil vial; no 15-mil vial is available 

Aludrox 3x\T 

This preparation is not supplied in a 16 fl. oz. size, and is not easily 
manipulated, so that considerable waste occurs in dispensing. 

REPEATS 

The issue of “repeat” prescriptions by panel practitioners is prohibited, 
the purpose behind the prohibition being, of course, to obviate the necessity 
of looking up previous prescriptions issued for the patient. As copies of 
National Health Insurance scripts are not usually kept by the pharmacist 
such a search would in all probability take up a considerable amount of time. 
Legally, it is not necessary to retain National Health Insurance scripts for 
Fourth Schedule poisons; the patient has to give up the script before 
receiving his medicine, and as a consequence he cannot get a further supply 
without paying another visit to his doctor. Scripts for National Health 
Insurance patients receiving Fourth Schedule drugs are often incomplete; 
doctors omit either the address of the patient, or, more often, the quantity 
to be dispensed. Stricter attention to such details should be paid by medical 
practitioners, especially as prescriptions for hypnotic drugs are increasing 
in number. 
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that a patient may continue to obtain barbiturates over periods extending 
to years without again consulting the physician. 

"Whilst the instances and types of difficulties enumerated may appear to 
constitute a formidable list, only a very small percentage of prescriptions 
present great difficulty in everyday practice. The instances given represent 
difficulties encountered over a long period and in several areas in the 
country. Generally, it will be found that intelligent interpretation on the 
part of the pharmacist and confidence on the part of the prescriber in the 
pharmacist, with good will and cooperation on both sides, will remove the 
majority of difficulties, and the small residue usirally arises from prescrip- 
tions being presented by patients whose physicians are resident in other 
areas. 

III.— By J. BARCLAY HOUGH, M.P.S. 

Deputy Chief Pharmacist, Royal Gwent Hospital, Newport, Mon. 

During the i8th century the physician’s practice of conununicating his 
instructions to the apothecary by word of mouth fell into disuse, and it 
became customary to give written instructions in the form of a prescription. 
Throughout the years, physicians’ prescriptions have varied considerabl}’’, 
but it may truly be said that they function as a mirror in which is reflected 
current medical thought and opinion. Although two-and-a-half centuries 
have passed since their origin, the compounding of physicians’ prescriptions 
remains the most distinctive and important branch of the profession of 
pharmacy. Marked changes have taken place during the last twenty-five 
years in the methods of treating disease, and it is a far cry from the opiates, 
antimonial emetics and calomel, commonly prescribed at the beginning of 
the 19th centuty, to the sulphonamides, synthetic cestrogens, and vitamins 
prescribed to-day. Some authorities believe that the writing of prescriptions 
is fast becoming a “lost art’’ and the Pharmaceutical Journal stated in 1944: 
“It is, however, clearly evident that here, as in America, prescription writing 
has been allowed, indeed it has been encouraged to deteriorate ... Its 
rerival is the concern, not only of the physician, but also of the pharmacist”. 
The hospital pharmacist, in virtue of his close professional contact with the 
medical staff of his institution, occupies a unique position, enabling him to 
give valuable counsel and guidance in the way to avoid the common pitfalls 
and difficulties in prescription writing. 

Perhaps the greatest difficulty, and one which is not confined to hospital 
prescribing only, is the problem of the illegible prescription. It is an axiom 
that correct interpretation of a prescription depends entirely upon clear 
handwriting. On Februar)' 13, 1936, in the House of Commons, the Home 
Secretary was asked {Parliamentary Debates) whether he would consider 
action to ensure that prescriptions should not be dispensed unless easily 
legible. He replied that he had no information that would lead him to 
suppose that the practice referred to was prevalent or had been productive 
of any harm to the public. Unfortunately, examples which have been 
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pharmacist, and it would help him if these were initialled by the prescriber, 
especially when they are substantially higher than the usual dose. Thus, a 
prescription for 5-grain doses of sodium phenobarbitorie would raise a doubt 
in the mind of a pharmacist; although this does not represent an overdose, 
it is an unusual dose, but if initialled by the prescriber the pharmacist 
would dispense it without hesitation. Apparent overdoses may have become 
normal doses for individual patients, so that when a prescription is taken to 
a pharmacist who is unfamiliar tvith the idiosyncracy of the individual, he is 
reluctant to dispense a quantity ordered, e.g., a patient may have become 
accustomed to a lo-minim dose of liquid extract of stramonium. 

As a result of war-time difficulties some proprietary vtedimiss are still 
in short supply, and if the prescriber would bear this fact in mind he might 
advantageously prescribe an official alternative on the prescription. When 
necessary the strength of proprietaries should be stated. Often it is found 
that different strengths are made, and the pharmacist must get in touch 
Avith the prescriber before dispensing the preparation. It Avould assist the 
pharmacist if manufacturers standardized the size of their packages; tablets, 
for example, might be packed in bottles containing zr, 42 and 84 tablets. 
vSuch packing would often save “broken bulk” in the pharmacy; the 
pharmacist would not be left with a few tablets nor the patient expected to 
pay part of the cost of a preparation he did not receive. 

INCOMPLETE DIRECTIONS 

It is often found that when a prescription states “to be taken as directed”, 
the patient is not certain of the directions given verbally by the doctor. 
This applies especially to “sulpha” drugs when a large initial dose is 
ordered to be followed by doses varying in strength and frequency. When 
the directions are entirely omitted the patient often tvonders tvhether it was 
a teaspoonful, dessertspoonful or tablespoonful which was ordered, whether 
the preparation was to be taken before or after meals, or whether it should 
be taken in water. 

The Dangerous Drugs Acts, the Fourth Schedule of the Poison Rules, 
and the Penicillin Act are sometimes more honoured in the breach than in 
the observance. The practitioner may think that the pharmacist is over- 
cautious and too punctilious, but the regulations are rigid and the penalties 
for non-observ'ance heavjL This applies more particularly to repeat prescrip- 
tions; for dangerous drugs and penicillin “repeat as required” or “repeat 
weekly” are not valid directions, as the prescriber must endorse the prescrip- 
tion for a specific number of repeats or at specified intervals within a fixed 
period. It must be emphasized that prescriptions for dangerous drugs can 
only be repeated twice, that is, three times in all. With Fourth Schedule 
drugs, if the address of the patient is not given, this omission makes the 
prescription irregular. Repeat prescriptions must be so endorsed by the 
prescriber, and it is preferable for the exact number of times on which the 
prescription may be repeated to be stated clearly. Experience has shown 
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following prescription: — per cent. 

Zinc oxide 2.23 

Acid boric 2.05 

Menthol 0 ' 5*5 

Adeps lante anhyd 10.56 

Par^. molle ad too per cent. 


M.ft.ung.Sig. m.d.u 

The therapeutic efficiency of this preparation is not improved by stating 
the amounts to two and three places of decimals and there can be no objec- 
tion to approximating the values as follows: — 

per cent. 


Zinc oxide 2.2 

Acid boric 2.0 

Menthol 0.5 

Adeps lante anhyd 10.5 

Paraff. molle ad 100 


This type of prescription should be avoided in rational prescribing. 

The similarity of the signs 3 i and si in prescriptions is very misleading, 
and instances have occurred when these symbols have been confused, 
especially when the writing is defective. It is undesirable to employ symbols 
which cause confusion, and some years ago a suggestion was put forward 
by Dott (1935) to replace the 3 sign by the Greek Ai which is distinctive, 
easily written and, being the initial letter of drachma, is not likely through 
lapse of memory to be written for the ounce. It is a great pity that this 
suggestion has not been allowed to develop. Hospital pharmacists would do 
well to bring to the attention of their medical colleagues the following state- 
ment which appears in the Pharmacopoeia of St. Bartholomew’s Hospital: 
“Signs 3 i and 5i are apt to be misleading and should not be employed by 
prescribers: solids should be prescribed in grains (gr.) and ounces (oz. 
437.5 grains), and liquids in minims (min.) and fluid ounces (fl. oz.). 
Roman numerals should not be employed. In order to avoid the possibility 
of confusion beUveen gramme and grain, the symbol G. should be used in 
prescriptions as the contraction for the gramme”. It is of interest to note 
that the same instruction appears almost word for word in the National 
(War) Formulary, Third edition. 

The recommendations of the Inter-Departmental Committee on Medical 
Schools include compulsory hospital appointments for doctors after 
qualification, and before entry into independent practice. If this recom- 
mendation becomes effective there is no doubt that the hospital pharmacist 
will be able to exert a beneficial influence on the prescribing habits of 
practitioners at an early stage in their professional careers. 
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described (Pharm. y., ig^S) as “calligraphic vileness among professional 
men and women" are becoming increasingly common, and it is a regrettable 
fact that the writing of illegible prescriptions is not a punishable offence in 
this country. The only solution to the problem seems to be a campaign for 
clear writing as suggested in the Pharmaceutical Journal (1946). 

USE OF THE METRIC SYSTEM 

The prescribing of drugs in the metric system is becoming increasingly 
popular in hospital practice, and this is particularly noticeable with the 
newer chemotherapeutic agents. In America, the Council on Pharmacy 
and Chemistry (1943) has announced that New and Non-official Remedies, 
Useful Drugs, the Epitome of the U.S. Pharmacopceia and National 
Formulary and Interns' Manual will give quantities and dosages exclusively 
in the metric system, and states that "the universal adoption of the metric 
system would be a manifestation of rationality and interprofessional and 
international cooperation of high practical utility". Some medical journals 
have decided to insert the metric equivalent parenthetically after each old 
style dose, weight and measure, and it is hoped that this nill lead to the 
general use of the metric system in British medicine. At the present moment, 
while two systems are in use, it is not uncommon for prescriptions to con- 
tain a mixture of imperial and metric units, and hospital pharmacists should 
condemn this practice as being unorthodox and potentially dangerous, 
especially when abbreviated symbols are used. Stehle (1942) has also pointed 
out the anomaly of ampoules to be dispensed according to metric volume 
and imperial weights, e.g. “Ephedrinre Sulphas, § grain in i c.c.”. There 
seems very little doubt that the time will come when the metric system will 
be universally used. In anticipation of this state of affairs the hospital 
pharmacist should familiarize himself with the metric doses of drugs, as 
difficulties are bound to occur during the transition period. 

When the metric system is employed the terms “millilitre” (mil) and 
“cubic centimetre” (c.cm.) almost invariably give rise to confusion. In an 
analysis of 20 prescriptions w'ritten in the metric system recently by hospital 
physicians only three contained the correct term of “millilitre”. The 
Pharmaceutical Journal (1933) goes so far as to say that “in 99 instances out 
of 100 when the term ‘c.c.’ is used the millilitre is meant”. The term 
“c.c." is hard to kill, and when one-thousandth part of a litre is intended 
the millilitre (mil) should always be used. Although for practical purposes 
there is very little difference bet%veen the c.cm. and the mil, it should be 
argued that correct scientific terms should be employed when rvriting a 
prescription. 

PERCENTAGE DIFFICULTIES 

In hospital prescribing the proportion of ingredients in a prescription is 
very often stated as a percentage, particularly in the case of ointments, 
and lotions. A difficulty which sometimes occurs may be illustrated by the 
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moderate meals, is becoming increasingly common. Among the infants de- 
veloping the lymphoid-catarrhal condition already described, vomiting or an 
attack of coughing may cause sudden and profound collapse (Evans, 1946). 

Gastro-intestinal disturbances . — ^During the past twelve months a peculiar 
relationship between certain conditions and the taking of fruit, fruit products 
or certain vegetable foods, e.g. tomatoes and rhubarb, has become apparent. 
At first a marked increase in cases of gastro-enteritis only was noted, but 
later a close relationship was found between the ingestion of fruit and the 
onset of some acute infective conditions. Minor rheumatic conditions have 
shown a similar causative relationship. In the gastro-intestinal type, a 
characteristic blanching of the tongue and the passage of clay-coloured 
stools with only a slight degree of jaundice were suggestive of a toxic hepatitis. 
It had previously been noted that breast-fed infants suffering from 
steatorrhoea and other intestinal disorders were adversely affected by the 
taking of marmalade by the mother. 

Intensive research among sick and healthy people revealed the fact that 
susceptibility to fruit varied more or less directly \vith the degree of de- 
pendence upon maigarine as a fat supplement. Investigation of mfants and 
children in the light of this fact showed that those most susceptible to fruit 
or fruit juices tvere of the lymphoid-catarrhal type, and were bom of 
mothers who had depended upon margarine during pregnancy. It was 
also noted that both the lymphoid-catarrhal change and the susceptibility 
to fruit w'ere aggravated by a number of foods containing either calciferol, 
vitamin D2, or “added vitamin D”. These findings have consistently 
received confirmation during the past three months, and the removal 
from the diet of foods containing “added vitamin D”, although involving 
further restriction of fat in the case of adults, has been justified by results 
in most cases, often without the necessity for active treatment. 

THE VITAMINS AND RESISTANCE TO INFECTION 

The practical approach to the problem under investigation was based on 
the effects of vitamin K analogue and nicotinic acid in a number of minor 
conditions. The known importance of the vitamins in food suggested their 
use as interdependent factors in maintaining the natural mechanisms of 
defence against, and recovery from, infective and inflammatory conditions. 
The B complex was first considered, and dried non-autolysed brewer’s 
yeast w^as chosen as the most convenient source. Its use with vitamin K 
analogue was immediately encouraging, bringing about rapid resolution in 
acute suppurative conditions, and reducing the amount and duration of 
suppuration (case I). Certain types of gastritis w’ere greatly benefited by the 
use of vitamin K with vitamin C and yeast. Pyrexial cases were also found 
to be controlled rapidly wdth the aid of yeast and vitamin K, except in 
tuberculosis, in w’hich the latter vitamin is not tolerated well; w’hilst yeast 
seems to supply an even greater need than in other conditions. 

Vitamin P was first tried in minor rheumatic conditions in which swelling 



FURTHER NOTES ON THE USE OF 
VITAMIN K IN GENERAL PRACTICE 

By D. MARCUS EVANS, M.R.C.S., L.R.C.P. 

In an article on the use of vitamin K in general practice (Evans, 1946) 
reference was made to certain changes in the nature of some common 
conditions. During the past eighteen months, the changes mentioned have 
progressed. This general dowmw’ard trend in health seemed sufficiently 
definite and serious to justify further research along the lines suggested by 
the results of earlier experiments with vitamin K analogue. 

RECENT EVrDENCE OF VITAMIN IMBALANCE 
In addition to the lowering of respiratory and cutaneous resistance to in- 
fection previously described, a further insidious change has been noted in 
such cases, particularly in infants and young children, i.e., a tendency 
to the development of general shotty enlargement of stiperficial lymph 
glands, in some cases this being present at birth. Various degrees of gastro- 
intestinal dysfunction have been found in association with this lymphatic- 
respiratory change. In other age-groups the lymphatic system seems to be 
involved more readily than formerly in cases of sepsis. Treatment of these 
glandular conditions with vitamin A as fish-liver oil has gradually lost effect, 
later requiring the addition of aneurine which, in turn, has become ineffective. 

Various Itcsmorrhagic conditions have been more frequent, such as spon- 
taneous subcutaneous and subconjunctival haemorrhages, and also epistaxis 
and hmmoptysis in the mildest respiratory conditions. Treatment of these 
cases ■with vitamins K, C and P has been unsatisfactory. Minor conditions 
attributable to deficiency of the -vitamin B complex, such as cheilosis, 
glossitis, corneal vascularization and peripheral neuritis, are more common 
and are not now adequately controlled by the B complex alone. 

Among physiological changes, dentition in infants and growth periods in 
older children, whilst progressing satisfactorily in respect of rate and 
amoimt of dental and skeletal development, require greater care and 
supervision. An unusual number of infants show completion of the first 
dentition by the age of sixteen to eighteen months. 

In pregnancy, the milder forms of toxaemia seem more prevalent, whilst 
post-partum debility is more common and pronounced, -with greater 
liability to breast infections. 

Nervous phenomena. — ^Anxiety neurosis, the effort syndrome, and a 
fatigue state similar to that ascribed by Scarborough (1940) to deficiency of 
vitamin P, are now more frequent among active and othenrise healthy 
adults. Ner\'ous instability of various kinds, such as dizziness and flushing 
on changing position, or flushing, perspiration and drowsiness after 
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diaphoretics, wtamin K, nicotinic acid and yeast in various combinations. The 
temperature ranged between 99.8° F. (37.7° C.) and 101.6° F. (38.3° C.). _ 

On January 27 he was given a quarter-tablet of vitamin P (hesperidin) (37.5 
mgm. approx.) during the evening. The patient slept all night for the first time 
and the pain practically disappeared. The joints were still tender but swelling was 
greatly reduced. The temperature was 97.6° F. (36.4° C.) and did not again rise 
above normal during the illness. Vitamin P, 37.5 mgm., was continued twice daily. 

January 31. Movements were free and gave little pain. The patient was otherwise 
well. On February 2 he got up and complained only of stiffness in the joints. He 
resumed work after a further week. 

Case III. — M.P., aged sixty-Wo. March 26, 1947. She had had acute left lumbar 
pain for the preceding three weeks; she was limping and there was swelling and 
acute tenderness over the left lumbar posterior spinal muscles. 

At 8 p.m. the patient was given vitamin K, s mgm., and vitamin P, 37.5 mgm., 
to be repeated morning and night. The next evening she looked happy, was walking 
erect and felt much better, and stated that the pain had been so much better that 
morning that she had taken a double dose (vitamin K, 10 mgm., and Htamin P, 
7S mgm.). The original dosage was continued twice daily for two days as the 
muscles were still tender although swelling had almost disappeared. No further 
treatment vas found necessary. 

Case IV. — ^M.W., aged twenty-one. On March 14, 1947, she was taken ill with 
acute pleurisy without effusion. Temperature, 103.2° F. (39.55“ C.), pulse rate, 100. 
At ij p.m. she was given \'itamin K, 10 mgm., and nicotinic acid, 50 mgm., im- 
mediately, and a dose consisting of nicotinic acid, 50 mgm., and yeast, 10 grains 
(0.65 gm.), four hours later. She slept a little, and next morning the stabbing pains 
were less severe and the dry' cough less frequent. Temperature, 100.1° F. (38.3° C.), 
pulse rate 90. She was given Htamin K, 5 mgm., twice in the day and nicotinic acid, 
50 mgm., with yeast, 10 grains (0.65 gm.), three times in the day. 

March 16. She slept all night. There was pain only on coughing, which was in- 
frequent. Temperature, 98.2° F. (36.8° C.), pulse, 80. The patient was allowed a 
milk diet and was given yeast, 10 grains (0.65 gm.), three times a day. 

March 18. She was eating and sleeping well, was free of signs and symptoms and 
was allowed up. Yeast, to grains (0.65 gm.), was continued twice daily until she 
went out on March 20. She now enjoys better health than for some years previously'. 

Case V. — F.C.T., aged one year and two months. VTien three weeks old was 
operated on for intussusception and ever since had suffered from intractable 
vomiting; cow’s milk and various dried milk foods haring been tried in turn, one 
of the latter still being taken. Mucus was vomited and passed in the stools which 
were greenish-black and of liquid consistency. The vomit occasionally contained 
“coffee-grounds”. The child had not passed a restful night for several months. 

On June 19, 1947, when first seen, the child was pale, thin, poorly developed and 
quite unable to sit up. Signs of upper respiratory' catarrh were present and there 
was general shorty erilargement of superficial lymph glands. Six teeth had erupted. 
The abdomen was distended but not doughy. The weight was r t lb. 

An initial dose of vitamin K, 10 mgm., was given, followed in two hours by 
vitamin E, 1.5 mgm., vitamin P, 37.5 mgm., and yeast, 10 grains (0.65 gm.), this 
dose to be repeated three times the next day and twice daily thereafter. Four ounces 
of diluted cow’s milk with added sugar were given every four hours. 

On June 26, the child was happy, kicking his legs about and making feeble 
attempts to sit up. He had slept soundly every night and vomiting had ceased after 
the second day when much mucus had been brought up. The stools were yellow 
and abdominal distension was less. Treatment was continued, and feeds increased 
to 6 oz. (ryo c.cm.), and strengthened to a two to one ratio of cow’s milk to water. 

July 3. The cluld was stronger, used his limbs freely and weighed 14 lb. Vitamin 
E, 0.75 mgm., vitairu’n P, 37.5 mgm., yeast, 10 grains (0.65 gm.), and vitamin B 
(meurine), 0.75 mgm., were given twice daily. Three drops of concentrated fish- 
liver oil were given daily. 

July 8. A tooth erupted. Colour improving. Vitamin C, 5 mgm. daily, added. 



was a prominent feature (cases II and III). It a’so appears to have a beneficial 
effect on pyrexia and in some cases of hyperchlorhydria. 

- Vitamm E also has some effect on pyrexia, apparently controlling delirium. 
It has been found to be effective in aiding localization of closed or open 
infective foci. 

Vitamin A, which might be expected to improve the glandular, nervous 
and epithelial changes, has not proved effective, possibly, as discussed later, 
owing to faulty absorption. 

Vitamin C has had effects difficult to understand, causing severe local 
and constitutional disturbance in cases of rheumatoid arthritis and in 
pyrexia, its effects approximating closely to the vitamin P deficiency 
syndrome already mentioned. It has been beneficial in some apyrexial, 
localized infective conditions when used with vitamin K and yeast. 

Requirements of vitamin By seemed to increase during the early part of 
the war, but during the past three years this vitamin has gradually developed 
a peculiar tendency to cause relapse in certain types of illness, particularly 
in cases of neoplasm and in chronic respiratory disease, including pul- 
monary tuberculosis. In such cases, a single subcutaneous injection of 
25 mgm. of thiamin was followed within six days by a dangerous relapse of 
the original condition with the appearance of a superimposed condition of 
nervous exhaustion and collapse. An almost identical effect was noted after 
injections of calciferol with colloidal calcium, an initial remarkable relief 
of symptoms being followed within six days by a rapid deterioration of the 
patient’s condition. 


CASE RECORDS 

In the following case records vitamin K, vitamin E and yeast should be 
taken to represent acetomenaphthone, synthetic racemic a-tocopherol 
acetate, and dried non-autolysed brewer’s yeast, respectively. 

Case I . — aged fifty. May 6, 1947. Large carbuncle on the left wrist, dis- 
charging slightly through three small stomas. Swelling and redness extended over 
the dorsum of the hand. Three red lines of lymphangitis ran up to the elbow, and the 
axillary glands were swollen and tender. The patient was ill but apyrexial. A first 
dose of vitamin K, 10 mgm., vitamin E., 0.75 mgm., and yeast, 10 grains (0.65 gm.), 
was given, followed by wtamin K, 2.5 mgm., vitamin E, 1.5 mgm., and yeast, 10 
grains (0.65 gm.), every four hours night and day. Next day he felt better and had 
spent a comfortable night. The carbuncle discharged freely through a single stoma 
and swelling of the hand had disappeared. Only a faint trace remained of the lym- 
phatic infiltration. The axillary glands were smaller and less tender. The vitamin 
combination was continued four-hourly during daytime only. Two days later only 
a small, shallow, clean ulcer remained. The axillary glands were smaller and no 
longer tender. The vitamins were continued three times daily until May ii, and the 
patient went to work on the next day. 

Case II. — J-Rv aged forty-six. On. January 18, 1947, he had perspired rather 
freely at work and felt chilly next day. 

January 20. He was taken ill with acute pain and swelling of the right ankle and 
aci-omio-clavicular joints which completely prevented movement of the arm and 
lee Temperature was 102.6° F. (39-2° C.). The joints were acutely tender. For the 
next sevwi days the condition was practically unchanged in spite of salicylates. 


DRAINS AND HEALTH 

Bv A. G. G. THOMPSON, M.D., D.P.H. 
Medical Officer of Health, Borough of Lambeth. 


One hundred years ago, drains (the propert)^ and responsibility of the 
house owner) and sewers (the responsibility of the local sanitary authority) 
of the kind to be found to-day in all built-up areas were quite unkno%vn. 
Many houses, particularly in the poorer quarters, had no drains at all, 
others had short drains to cesspits which were usually filled to overflowing 
and for which nobody, literally nobodj', undertook any responsibility either 
for emptying or repairing, or indeed for any form of maintenance. The 
smells and the danger of contamination to the shallow well water must 
both have been prodigious, but everybod)’’ was no doubt so accustomed from 
birth to fcetid odours that not until Edwin Chadwick and other reformers in 
the early years of the last century forced public opinion to take notice was 
anything done. 

The General Board of Health set up by the Public Health Act of 1848 
was given a life of five years only, and at the end of that time the drastic 
driving force C-verted largely by the efforts of Chadwick and Simon was 
moving too fast for public opinion, and so Parliament granted no e-vtcnsion 
beyond the five years. As in Sir Thomas More’s Utopia, Chadwick, after 
all, only wanted every house to be drained, with a paved yard, a proper 
w'ater supply, a sewage ty'stem, and general light, air and ventilation into 
all the dark places wftere human beings e.xisted in far worse circumstances 
than farm animals; how'ever, he wanted too much for the times. In such 
dreadful conditions did the poor live that one in every six or seven babies 
died before reaching the first birthday and the e.xpectation of life at birth 
was well under fift)'^ years. During the seven years to 1847, in London alone 
140,000 infants died in infancy and only 52,000 people reached the age of 
sbct)'-five. It w’as the cholera epidemics of 1843 which particularly focused 
public opinion upon the need for reform, and the threatened one of 1847 
which fashioned public opinion into a goad to stir the legislators of the time. 
That w'as just one hundred years ago, and the first two Medical Officers of 
Health in the country, perhaps in the world, at Liverpool and London, were 
only appointed in 1846 and 1S47, and the first inspector of nuisances in 1848. 

THE RISKS OF INFECTION 

The public conscience was awakened to the dangers of the complete lack of 
sanitation as we know' it to-day and realized that bad smells were a con- 
comitant of conditions dangerous to health, so that it was not a far step to 
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July 12. The stools had been loose but yellow for two days. Vitamin C, vitamin 
B, and fish-liver oil were stopped, and vitamin E again increased to 1.5 mgm. 
twice daily, with vitamin P and yeast as before. 

July 28. The baby was normal, except for the glandular enlargements which were 
only slightly smaller, and weighed 16 lb. 2 oz. Treatment was continued for a 
further four weeks, when a varied diet was gradually introduced without mishap. 


DISCUSSION 

The nature of the changes detailed in the first part of this article seem to 
constitute evidence of the existence of a progressive multiple vitamin- 
deficiency state. The effectiveness of acetomenaphthone and synthetic 
a-tocopherol acetate, water-soluble and rapidly absorbed substitutes for 
natural vitamin K and vitamin E respectively, in conditions susceptible to 
those changes, suggests that this vitamin-deficiency state is due to faulty 
absorption of the fat-soluble vitamins. The observed toxic effects of fruit, 
pointing to a pre-existent subclinical derangement of liver function, include 
an abnormal sensitivity of the biliary function of the liver. This may ex- 
plain the failure of dietary and orthodox therapeutic supplementation with 
natural vitamins to check the progress of events, since the 'absorption of the 
fat-soluble vitamins A, D, E and K depends upon the presence of healthy 
bile in the intestine (Bicknell and Prescott, 1946). 

Regarding the causation of this presumed failure of efficient secretion of 
bile, the unique position occupied by vitamin D is significant in that its 
widely used analogue, calciferol or vitamin D2, is ivater-soluble and rapidly 
absorbed. The administration of a single vitamin, even in reasonable 
amounts, may induce or aggravate signs of deficiency of one or more other 
vitamins, and therefore the preferential absorption of vitamin Dg over that 
of the other fat-soIuble vitamins might, even in normal circumstances, 
initiate a complex conditioned deficiency state comparable with that which 
seems to exist. The absence of rickets from the list of deficiency states 
described is also significant. 

The favourable results of restriction of intake of margarine in adults 
and of foods containing vitamin in infants, although not statistically 
represented here, are suggestive of a common factor contained in these 
foods. The exact identity of the vitamin D in margarine is not ascertainable 
(Bicknell and Prescott, 1946), but the above considerations would seem to 
indicate its probable nature. Both calciferol and natural vitamin D are known 
to be toxic in large amounts, but the effects of prolonged administration of 
small doses have not to my knowdedge been reported and, from consideration 
of the evidence submitted, may conceivably be detrimental. 
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DRAINS AND HEALTH 

By A. G. G. THOMPSON, M.D., D.P.H. 
Medical Officer of Health, Borough of Lambeth. 


One hundred years ago, drains (the property and responsibility of the 
house owner) and sewers (the responsibility of the local sanitary authority) 
of the kind to be found to-day in all built-up areas were quite unknowui. 
Many houses, particularly in the poorer quarters, had no drains at all, 
others had short drains to cesspits which were usually filled to overflowing 
and for which nobody, literally nobody, undertook any responsibility either 
for emptying or repairing, or indeed for any form of maintenance. The 
smells and the danger of contamination to the shallow well water must 
both have been prodigious, but everybody was no doubt so accustomed from 
birth to fcetid odours that not until Edwin Chadwick and other reformers in 
the early years of the last century forced public opinion to take notice was 
anything done. 

The General Board of Health set up by the Public Health Act of 1848 
was given a life of five years only, and at the end of that time the drastic 
driving force exerted largely by the efforts of Chadwick and Simon was 
moving too fast for public opinion, and so Parliament granted no extension 
beyond the five years. As in Sir Thomas More’s Utopia, Chadwick, after 
all, only wanted every house to be drained, Mth a paved yard, a proper 
water supply, a sewage s)'stem, and general light, air and ventilation into 
all the dark places where human beings existed in far worse circumstances 
than farm animals; however, he wanted too much for the times. In such 
dreadful conditions did the poor live that one in every six or seven babies 
died before reaching the first birthday and the e.xpectation of life at birth 
was well under fifty years. During the seven years to 1847, in London alone 
140,000 infants died in infancy and only 52,000 people reached the age of 
sixty-five. It was the cholera epidemics of 1843 which particularly focused 
public opinion upon the need for reform, and the threatened one of 1847 
which fashioned public opinion into a goad to stir the legislators of the time. 
That was just one hundred j^ears ago, and the first two Medical Officers of 
Health in the country', perhaps in the world, at Liverpool and London, were 
only appointed in 1846 and 1847, and the first inspector of nuisances in 1848. 

THE RISKS OF INFECTION 

The public conscience was awakened to the dangers of the complete lack of 
sanitation as we know it to-day and realized that bad smells were a con- 
comitant of conditions dangerous to health, so that it was not a far step to 
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the belief, still widely held, that bad smells are themselves the danger 
and can "breed a fever”. It is certainly true that decomposing animal matter, 
or in particular a defective drain allowing air from the drains to enter the 
house, does lead to ill-health in the form of mild headaches and relaxed 
throats, but the air in sewers is not such as to render the work of sewermen 
who have to work in such atmospheres any more dangerous on that account. 
In fact, the only added danger in such employment is the increased risk of 
contracting Weil’s disease, through the spirochaetes passed by the brown 
rat penetrating the skin of the sewermen if damaged or abraded in the course 
of their work. A chronic sore throat, however, is at least more likely to offer 
better opportunities of thriving to such infections as scarlet fever and 
diphtheria, but it cannot, of course, actually "breed the fever”. In the past 
many cases of infectious diseases have been associated with defective drains 
and advantage is taken of the fact nowadays to test the drains whenever a 
notification of infectious disease in the house is received by the Medical 
Officer of Health. In that way an unobtrusive improvement is continually 
pressed forward in the general environmental conditions AWthout making a 
dead set upon drains as such. Drain defects are generally e-xpensive to re- 
pair and take time so far as ontners are concerned, and when discovered are 
apt to weigh unduly upon the minds of the occupiers who have to put up 
TOth delay, so that a deliberate search for defective drains over a Mde 
district is not practicable. 

The brown rat is a natural inhabitant of the sewers, where he finds the 
environmental conditions as well as food and water both plentiful and to 
his liking. Nesting facilities, however, are not so good in the sewers and so 
rats enter the drains from which they can escape through defective joints 
and broken drain pipes to find more secluded and drier nesting places above 
ground. In totvn the presence of brotvn rats [Rattus Norvegiais) is an in- 
dication of some fault or defect in the sewerage, such as a broken or disused 
drain or an unsealed opening, and this e.xit is the most important discover)’ 
which must be made before rat infestation can be permanently abated. 

THE MODERN DRAINAGE SYSTEM 

The drain should remove all waste liquids and foul water from the premises 
to the sewer and should prevent anything from travelling in the reverse 
direction from the sewer through the drain to the house. This one-way 
traffic is largely achieved, apart from the force of gravit)’, by water-sealed 
traps. Every pipe opening into a drain is furnished mth a trap which is 
effected by gi'Ing that pipe a double bend before connecting it with the 
drain. Examination of the rvaste pipe from a sink or wash basin will reveal 
this bend and in it there is always to be found water standing just as there 
is in every water closet, acting as a barrier to prevent odours from the drain 
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entering the room. After a house has stood empty for a time the water in 
the traps evaporate and the seal is then broken. A musty unpleasant 
smell due to this is often experienced on returning home after a summer 
hohday. Open the windows then by all means but do not neglect to pull 
the chains ever3nvhere and timi on all the taps for a few moments to reinstate 
the water seals. Occasionally the air pressure in the drain rises and sewer 
gas might then bubble through a trap if it were not for the fact that every 
modem drain is properly ventUated by a fresh air inlet, usually with a mica 
flap situated at the sewer end of the drain, which allows air to enter but not 
to return, and one or more vent pipes at the top end of the drain, which 
project some three feet or so above the eaves and are usually capped by 
spherical wire cages to prevent birds’ nests, tennis balls or other objects 
from blocking the free flow of air. At least one rainwater pipe too, will be 
found to discharge near the top of the drain to insure an occasional scouring 
right through with clean water. It is customary to place a water-sealed trap, 
called an interceptor, betn'een the house drain and the sewer to prev'ent 
sewer gas from entering the house drain and to impose an additional 
obstacle against rats, but this is not by any means the mle. The practice of 
doing without the interceptor is connected with the ventilation of the sewer, 
the idea being that each house vent pipe will ventilate its own stretch of 
sewer. Unhappily this does not always follow and occasionally one vent 
pipe is found acting as the exit and all others in surrounding houses acting 
as fresh air inlets. Complaints of smells from this one vent pipe rvill then 
swiftly follow. 

Any complaint regarding the inadequacy or inefScienc}’^ of a drain should 
be addressed to the Public Health Department, to the Medical Offlcer of 
Health or to the Sanitary Inspector of the local sanitary authority whose 
duty it is to deal Mth such things, and not to the Engineer or Sun'eyor of 
the authority, whose responsibihty begins at the cormexion of the drain with 
the sewer and may go on from there right through the sewerage system to the 
purified effluent from the sewage farm where it enters the natural water- 
course on its way to the sea. Before invoking the aid of the local sanitary 
authority it is, of course, only courteous to inform the owner or agent who 
collects the rent and give him an opportunity to right any defect, since the 
great majority of orvners are ahve to their responsibilities and anxious to 
maintain their property in good order. 

It is onty common sense to see that drains are used property, but un- 
happily this is by no means the case. Drains have been blocked with bread 
which someone was afraid to put in the pig-bin in case a hlinistry of Food 
official might notice and prosecute. Sanitary towels are frequently the cause 
of obstruction, particularly in businesses where many girls are emplo3'ed, 
and inquiries have established the fact that ignorance and shyness are the 
Dvo principal reasons for such conduct. Sometimes a bad tenant clearing 
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the belief, still widely held, that bad smells are themselves the danger 
and can “breed a fever’’. It is certainly true that decomposing animal matter, 
or in particular a defective drain allowing air from the drains to enter the 
house, does lead to ill-health in the form of naild headaches and relaxed 
throats, but the air in sewers is not such as to render the work of sewermen 
who have to work in such atmospheres any more dangerous on that account. 
In fact, the only added danger in such employment is the increased risk of 
contracting Weil’s disease, through the spirochaetes passed by the browm 
rat penetrating the skin of the sewermen if damaged or abraded in the course 
of their work. A chronic sore throat, however, is at least more likely to offer 
better opportunities of thriving to such infections as scarlet fever and 
diphtheria, but it cannot, of course, actually "breed the fever”. In the past 
many cases of infectious diseases have been associated vdtli defective drains 
and advantage is taken of the fact nowadays to test the drains whenever a 
notification of infectious disease in the house is received by the Medical 
Officer of Health. In that way an unobtrusive improvement is continually 
pressed forward in the general environmental conditions \\ithout making a 
dead set upon drains as such. Drain defects are generally expensive to re- 
pair and take time so far as omiers are concerned, and when discovered are 
apt to weigh unduly upon the minds of the occupiers who have to put up 
with delay, so that a deliberate search for defective drains over a Mde 
district is not practicable. 

The brown rat is a natural inhabitant of the sewers, where he finds the 
environmental conditions as well as food and water both plentiful and to 
his liking. Nesting facilities, however, are not so good in the sewers and so 
rats enter the drains from which they can escape through defective joints 
and broken drain pipes to find more secluded and drier nesting places above 
ground. In toxvn the presence of brown rats (Rattiis Norvegiais) is an in- 
dication of some fault or defect in the sewerage, such as a broken or disused 
drain or an unsealed opening, and this exit is the most important discover}' 
which must be made before rat infestation can be permanently abated. 

THE MODERN DRAINAGE EYSTEM 

The drain should remove all waste liquids and foul water from the premises 
to the sewer and should prevent anjThing from travelling in the reverse 
direction from the sewer through the drain to the house. This one-way 
traffic is largely achieved, apart from the force of gravity, by water-sealed 
traps. Every pipe opening into a drain is furnished with a trap which is 
effected by giving that pipe a double bend before connecting it witli the 
drain. Examination of the waste pipe from a sink or wash basin will reveal 
this bend and in it there is always to be found water standing just as there 
is in every' water closet, acting as a barrier to prevent odours from the drain 
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The effluent after leaving these beds is clear and odourless, but, of course, 
still contains organisms such as Bacillus typhosus, which survives the sewage 
treatment and can be found in most effluents of large towns, from the 
typhoid-carrier inhabitants. It can usually be released without danger into a 
natural watercourse after a final aeration over an artificial waterfall or two 
but, particularly in summer weather, there is usually a fairly heavy growth of 
humus, a grey scum sometimes called “sewage fungus”, which breaks down 
and decomposes, absorbing the oxygen content of the effluent in doing so. 
The water condition then becomes incompatible with life, either of fish or 
weed, so the humus is skimmed off the surface in humus tanks before it can 
decompose and is then pumped back to the sludge digesters while the 
effluent flows on to the discharge point. The digested sludge is drawn off 
from the bottom of the digesters from time to time and pumped on to the 
land, where the water separates easily without nuisance from the drying 
sludge, which is then ploughed in and the land cropped. 

It will be seen that the whole process is nothing but a modified form of the 
natural happenings undergone by any decomposable matter in water, aided 
by heat and additional aeration plus the highly intensified effect in a short 
time of the aerobic organisms and psychoda in the sprinkler beds. The 
working is simple and easy when everything is running smoothly, but 
constant attention is needed. The quantity of activated sludge required by 
the incoming fresh sewage, for example, must be frequently checkedj as the 
strength of sewage depends so much upon rainfall. The many various wastes 
from different trades can also exercise marked effects, as will be readily 
understood when it is remembered that sewage treatment is really carried 
out by living bacteria. The antiseptic action of some wastes can be strong 
enough to put out of action the sprinkler beds, which will then take some 
time to recover. Other wastes absorbing oxygenating powers unduly can 
also throw the bacterial action out of gear. In this conne.xion, the milk 
wastes from creameries, butter and cheese factories are extremely difficult 
as they require some 150 times as much oxygen as an ordinary average 
sewage. They are accordingly dealt with before entering the drains by a 
chlorination process. The housewife should not therefore put disinfectant 
down the drains, because in the first instance it is a complete waste of money 
and material and, secondly, it tends to paral)'se the action of the bacterial 
beds. 


SEWAGE AND WATER SUPPLY 

In rural districts where the water supply is drawn in a bucket from a stand 
pipe or well, or is pumped from a well into a house, there is no arrangement 
for the disposal of sewage beyond a cesspit in which a mixed anaerobic- 
aerobic decomposition takes place. Liquid products of decomposition escape 
through the overflow and being away from dwellings cause no nuisance. 
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out from a bad landlord will deliberately stop a manhole with old brushes, 
rags, bricks and other solid material, and the incoming tenant after a week 
or trvo’s occupation is the sufferer. 

THE DISPOSAL AND USES OF SEWAGE 
The disposal of sewage by modem methods after it has left the house drain 
is a fascinating study of success in improving upon Nature’s own ways of 
dealing with decomposing material. Sewage is really nothing more than a 
vast bulk of water conveying a small quantity of solid (some 50 parts in 
100,000) and liquid impurity, and the first process is to allow as much of the 
solids to settle out as will do so. This sludge, as it is called, is pumped to the 
digestion tanks where it decomposes under anaerobic conditions with the 
production of methane 60 per cent., carbon dioxide 30 per cent., and other 
gases. This mixture is of considerably higher calorific value than coal gas 
to-day, and is used in gas engines to drive dynamos which produce all the 
power and light needed on the sewage farm. The gas can also be compressed 
to some 4000 to 5000 atmospheres and can then be used instead of petrol to 
drive all the house dust collecting and street cleansing vehicles of the local 
authority. The sludge is kept warm in the digesters by the water from the 
jacket of the gas engine, which is cooled in that way instead of by radiators. 
The digesters work at about 85° F. The gases produced by a similar process 
of decomposition at the bottom of ponds have been known for centuries as 
marsh gas, which is on occasion spontaneously ignited when reaching the 
air. It is the origin of marsh lights or "Will o’ the Wisp”, and was looked 
upon as a machination of the Devil to lure benighted travellers into the 
sw'amps. 

Turning back to the sewage from which the sludge has been settled, this 
now undergoes artificial aeration as it flow's slowly through tanks with porous 
bricks at the bottom, through which compressed air is forced, escaping into 
the sewage in finely divided bubbles. The natural oxidation process re- 
ceives tremendous stimulation from this artificial aeration and the decom- 
posable contents of the sew'age are rapidly broken down. The sewage is then 
allowed to stand in another settlement tank and deposits more sludge, most of 
w’hich is pumped back to the digesters. Some, how’ever, which has been 
highly activated by receiving a further treatment with compressed air, is 
returned to mix w'ith the incoming sew'age from the first sludge tank, 
inoculating it with a concentration of aerobic organisms. The aerated sewage 
from the second settlement tanks is now taken over continuous sprinkler 
beds where the force of gravity turns the long arms so that an even, con- 
tinuous flow of sew'age is sprinkled over the bed of coarse clinker which is 
impregnated with oxidizing organisms. The innumerable flies known as 
moth midges (psychoda) w'hich breed in these sprinkler beds are also a great 
help in breaking down the decomposable contents of the sewage upon which 
the lan'se feed. 



CURRENT THERAPEUTICS 

IV.— THE CLOTTING OF THE BLOOD AND 
ANTICOAGULANTS 

By REGINALD ST. A. HEATHCOTE, D.M. F.R.C.P. 

Professor of Pharmacology^ Welsh National School of Medicine. 

THE CLOTTING OF THE BLOOD 
The process whereby blood clots after it has been shed and thereby pre- 
vents excessive blood loss from small wounds has been a subject of in- 
vestigation for a very long time, some of the earliest useful obser\’-ations 
having been published as far back as 1772. Since that time many theories 
have been devised, and much experimental work performed, in which, 
however, there are many differences of opinion and many contradictions of 
fact. It is therefore almost inevitable that in an article of this type a some- 
what dogmatic attitude should be adopted, and for these purposes the 
theory put fonvard by Morawitz in 1904 will be used as a general basis. At 
that date, the principal constituents of the blood plasma had been identified, 
and it was known that the blood would clot in the absence of the formed 
elements, the red and white cells, so that the process was essentially one 
concerning the blood plasma alone. 

Morawitz postulated that there are present in the plasma three substances which 
are necessary for the clotting of the blood but which tvill not themselves give rise 
to coagulation, namely, fibrinogen, prothrombin, and ionized calcium salts. A 
fourth substance, thrombokinase fthromboplastin), which is released when blood is 
shed or the tissues injured, is required, in addition to these three, to cause the blood 
to clot. Further, he regarded the process as taking place in two stages, in the first 
of which prothrombin, in the presence of ionized calcium salts, is converted by 
thrombokinase into thrombin, and, in the second, thrombin converts the soluble 
fibrinogen into the insoluble fibrin. It is now recognized that the first stage, the 
production of thrombin by the action of thrombokinase on prothrombin, can take 
place in the absence of calcium ions, but only e.vtremely slowly. There is good 
evidence that thrombokinase acts in a manner similar to, if not identical with, that 
of an enzyme, and the ions of calcium seem to play the part of a co-factor. Again, 
the action of thrombin is similar to that of an enzjane; in fact there is reason to think 
that it is actually a proteolytic enzyme. It has been shown by the use of the ultra- 
microscope that fibrin occurs in long needle-shaped crystals which form long 
filaments interwoven throughout the blood and mechanically entangling the formed 
elements of the blood. Later, in vivo as in vitro, these filaments contract, for reasons 
as yet unknoivn, so that the clot becomes smaller, and the serum is squeezed out 
from the interstices betn’een these filaments. 

The general principles of Morawitz’s theory have been tvidely accepted, 
although there are differences of opinion as to some of the details. Taking it 
as a basis, however, it is dear that the process of clotting could be varied by 
changing the physical conditions or the proportions of the ingredients 
required. Thus, since cold delays the action of enzymes, and the actions of 
both thrombokinase and thrombin are similar to those of enzymes, it would 
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The water consumption is in the neighbourhood of two to five gallons a 
day for each occupant and the cesspit and overflow can cope reasonably well 
•with this volume of sewage. Wlien a piped supply is installed in the house, 
however, water consumption rises rapidly to some twenty to thirty gallons 
a head and the volume of sewage is quite beyond the capacity of the cesspit. 
Nuisance rises rapidly from the escape of raw sewage into the nearby ditch 
and stream, which may easily be overwhelmed. The oxj'gen content of the 
stream water is absorbed, all fish and plant life dies, and the W'ater remains 
fouled for miles do^vn-stream. 

One important, and, in fact, indispensable, adjunct to a piped water 
supply is therefore an efficient sewage disposal s’cheme, and in the minds of 
many, even in high places, the difficulties of providing the latter are not 
thoroughly appreciated. Much of the water supplied in this country is 
derived from surface waters rather than from deep wells. Most of the water 
supplied by the Metropolitan Water Board is drawn from the Lee and the 
Thames, from which towms higher up have drawn water and into •which 
sewage effluents are returned. There is a limit to the proportion of even a 
good sewage effluent which a natural watercourse can accommodate, and 
there tvould be grave danger in drawing for use too high a proportion of 
water from a stream or river if the sewage effluent is to be returned to it, 
especially if lower down the stream another tonm’s water supply is taken. It 
is unpleasant to think that the ^vater we drink in a populated country like 
England has quite probably been derived partly from a sewage effluent, 
but the same water from the sea via the sun’s evaporation, clouds and rain 
must have been used over and over again since the earliest days of the 
earth’s existence, and so long as the water is potable there is no need to 
dwell upon its past history. 


SUMMARY 

Briefly then, house drains if they are in good order and condition will 
readily take all the waste liquids poured in without allowing anything to 
escape in the reverse direction. If properly constructed and not abused, a 
drain is self-cleansing and requires no disinfectant, which, in itself, does 
harm rather than good by imposing an extra strain on the sewage works. If 
anything is out of order, or if there is a suspicion that the drain has been 
-damaged, either through unpleasant smells, damp walls or the presence of 
rats, tlie owner or his agent should be informed at once; if nothing is done, 
then the Medical Officer of Health, whose name and address must, by 
law’, be inserted in the rent book, or any official of the local council, should 
be informed, w’hen steps will be taken to make a thorough examination and 

test. 
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most commonly brain or lung. As already stated, it is probably an enzyme, 
requiring ionized calcium salts as its co-factor. An increase in the stability 
of the blood platelets, or a reduction in their number, would evidently 
delay coagulation of the blood. It is now thought that the former factor is 
responsible for the extremely delayed clotting which occurs in haemophilia. 
Again, deficiency in the number of the platelets may lead to the occurrence 
of purpura. It is believed that normally the platelets have the function of 
protecting the walls of the capillaries, so that in their absence, relative or 
complete, defects in these walls are liable to occur, with consequent bleeding 
into the tissues. It is by no means certain that all cases of purpura are due to 
deficiency in the number of platelets in the blood, but it has been observ'ed 
that in some cases of toxic purpura, e.g., those sometimes following the 
administration of sedormid (allyl-isopropyl-acetylurea), there is a very 
marked decrease in the platelet count. Again, it has been found possible to 
produce an antiplatelet serum, and injection of this into animals has caused 
a condition resembling purpura haemorrhagica. 

ANTAGONISTS TO COAGULATION 
Naturally, during life minor injuries are constantly being sustained, and 
presumably following such injuries small amounts of thrombokinase are 
formed and added to the blood. None the less, intravascular clotting does 
not occur or life would cease. It is possible to produce e.xtensive and fatal 
intravascular clotting in animals by intravenous injection of adequate 
amounts of either an active thrombin or thrombokinase, and so it is clear 
that the blood in the vessels is in a state in which clotting can occur if 
conditions are favourable. The commonly accepted explanation is that 
there is in normal blood a small amount of an antithromhin which can 
neutralize the effects of the small amounts of thrombin that are formed 
after minor injuries. The antithrombin appears to be part of the albumin 
fraction of the blood proteins. 

Many other substances are known which possess the power of neutralizing 
the action of thrombin. Bleeding continues from the incision made by the 
medicinal leech for some time after the animal has been removed, and from 
the buccal glands of that animal a powerful anticoagulant, hirudin, has been 
prepared commercially. It acts both in vitro and in vivo, and that it is an 
antithrombin is shown by the fact that if an e.vcess of thrombin be added to 
hirudinized blood, clotting takes place very rapidly. It has been extensively 
employed in laboratoiy experimental work to prevent clotting in animals, 
but does not seem .to have been used clinicall3L Some of the azo-dj^es, 
e.g. Chicago blue 6B, and chlorazol fast pink B.K.S., are powerful anti- 
coagulants, both in vivo and in vitro, probably acting also by neutralizing 
thrombin. As they are relatively non-toxic, they are often emploj'ed in 
laboratoiy^ work, but again have not been used clinically. 

Heparin . — In practice, the most potent substance used as an antithrombin 
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be expected that cooling blood would retard its clotting, and this is in fact 
the case in vitro. It is well known that cold applied locally to a bleeding 
surface in vivo encourages haemostasis, but this is not a contradiction because 
the effect of cold in this case is to cause a local vasoconstriction and con- 
sequent slowing of the rate of blood loss, and so to accelerate the arrest of 
haemorrhage. 

Fibrinogen is a protein belonging to the general group of the globulins. 
Its absence from, or a reduction in its concentration (normally 0.3 per cent.) 
in, the blood, would evidently lead to the abolition of or delay in the clotting 
of blood. Such a condition does occur in certain, fortunately rare, diseases, 
such as pseudo-hsemophilia hepatica. Fibrinogen is apparently formed in 
the liver, for its concentration is markedly reduced in animals following 
severe damage to or removal of the liver, whilst in aplastic anaemia there is 
no such reduction. Experimenta’ly, it has been observed that the blood 
clots with great difficulty in phosphorus or chloroform poisoning in animals, 
in which the liver is seriously damaged, and in phosphorus poisoning in 
man also the blood remains fluid long after death. There is, however, no 
drug known which in non-toxic doses can reduce the fibrinogen content of 
the blood to any considerable extent. 

Calcium is present in the blood plasma (it is almost entirely absent from 
the red cells) to the extent of about 10 mgm. per cent., of which one part, 
rather less than one-half of the total, about 4 mgm. per cent., is bound to the 
albumin fraction of the plasma proteins and is therefore indiifusible and 
un-ionized, whereas the remainder, about 6 mgm. per cent., is almost en- 
tirely in the ionized form. Such a concentration is, according to Quick, 
slightly in excess of the optimal proportion required for normal clotting. 
"Whilst in some conditions, e.g., severe hypoparathyroidism, the blood 
calcium in the ionized form may be considerably lowered, interference with 
blood clotting does not occur, and it is in fact doubtful if continuance of life 
would be possible if the ionized blood calcium fell to such a level as to 
render clotting of the blood impossible. 

Prothrombin, a protein with a carbohydrate prosthetic group, is formed 
chiefly in the liver, although there is evidence that it comes in part from 
the bone marrow. Its production is governed by the presence in the body of 
vitamin K, methyl -phytyl-naphthaquinone, and in the absence of this 
substance from the diet, or its non-absorption from the intestine, there may 
be a considerable degree of hypoprothrombinsemia. Vitamin K and its 
synthetic substitutes, menaphthone and acetomenaphthone, are not ab- 
sorbed from the gut in the absence of bile salts, and this fact accounts for 
the bleeding tendency so well known in cases of biliary fistula or of 
obstructive jaundice. 

Thrombohinase is probably a complex of a protein and cephalin, one of 
the lipides. It can be prepared from blood platelets by cooling oxalated 
plasma to 0° C. for two or three days, but also from almost any animal tissue. 
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'most commonly brain or lung. As already stated, it is probabty an enzyme, 
requiring ionized calcium salts as its co-factor. An increase in the stability 
of the blood platelets, or a reduction in their number, would evidently 
delay coagulation of the blood. It is now thought that the former factor is 
responsible for the extremely delayed clotting which occurs in hasmophilia. 
Again, deficiency in the number of the platelets may lead to the occurrence 
of purpura. It is believed that normally the platelets have the function of 
protecting the walls of the capillaries, so that in their absence, relative or 
complete, defects in these walls are liable to occur, with consequent bleeding 
into the tissues. It is by no means certain that all cases of purpura are due to 
deficiency in the number of platelets in the blood, but it has been obser\^ed 
that in some cases of toxic purpura, e.g., those sometimes following the 
administration of sedormid (allyl-isopropyl-acetylurea), there is a very 
marked decrease in the platelet count. Again, it has been found possible to 
produce an antiplatelet serum, and injection of this into animals has caused 
a condition resembling purpura hasmorrhagica. 

ANTAGONISTS TO COAGULATION 
Naturally, during life minor injuries are constantly being sustained, and 
presumably following such injuries small amounts of thrombokinase are 
formed and added to the blood. None the less, intravascular clotting does 
not occur or life would cease. It is possible to produce extensive and fatal 
intravascular clotting in animals by intravenous injection of adequate 
amounts of either an active thrombin or thrombokinase, and so it is clear 
that the blood in the vessels is in a state in which clotting can occur if 
conditions are favourable. The commonly accepted explanation is that 
there is in normal blood a small amount of an antithrombin which can 
neutralize the effects of the small amounts of thrombin that are formed 
after minor injuries. The antithrombin appears to be part of the albumin 
fraction of the blood proteins. 

Many other substances are knowm which possess the power of neutralizing 
the action of thrombin. Bleeding continues from the incision made by the 
medicinal leech for some time after the animal has been removed, and from 
the buccal glands of that animal a powerful anticoagulant, hinidin, has been 
prepared commercially. It acts both in vitro and in vivo, and that it is an 
antithrombin is shoum by the fact that if an excess of thrombin be added to 
hirudinized blood, clotting takes place very rapidly. It has been extensively 
employed in laboratory experimental work to prevent clotting in animals, 
but does not seem -to have been used clinically. Some of Ae azo-dyes, 
e.g. Chicago blue 6B, and chlorazol fast pink B.K.S., are powerful anti- 
coagulants, both in vivo and in vitro, probably acting also by neutralizing 
thrombin. As they are relatively non-toxic, they are often employed in 
laboratory work, but again have not been used clinically. 

Heparin . — In practice, the most potent substance used as an antithrombin 
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is heparin, first obtained in an impure state from liver by Maclean in 1916. 
Later, Howell and Holt worked on extracts of dog liver and gave tlieir still 
impure substance this name. It is now prepared chiefly from ox liver, 
although lungs, intestinal wall, and striated muscle also contain fair 
quantities. There is good reason to believe that it is formed in the tissue 
mast cells, but it is thought that the natural antithrombin of blood is not 
in fact heparin. 

The activity of any sample of Jieparin is best defined in terms of “units”. The 
original “unit”, that of Howell, represented the degree of activity which would 
prevent the clotting of i c;cm. of cat’s blood kept in the cold for tiventj’-four hours. 
Since then, however, a crystalline barium salt of heparin has been prepared, and as 
the clotting pow'er of cat’s blood may varj’ from animal to animal it is better to 
employ this pure substance as a standard. The “unit” is now defined as the amount 
of anticoagulant activity' contained in o.oi mgm. of the standard. This unit is 
equivalent to about five of the old “cat units”. 

The production of anaphylactic shock or the injection of peptone in 
animals is followed by a marked decrease in the coagulability of the blood. 
It has been found that salmine, one of the protamine class of proteins, will 
combine with heparin to form a substance devoid of anticoagulant activitj’. 
It is thus possible to determine the amount of heparin present in a sample 
of plasma by finding how much salmine must be added to the plasma to 
give the shortest coagulation time. By means of this method, it has been 
shown that the incoagulability of the blood in peptone or anaphylactic 
shock is due to a great increase in the heparin content of the blood, due to 
its release from the liver. It is a curious fact that w'hen heparin is added in 
vitro to a mixture oipitre constituents — fibrinogen, prothrombin, and throm- 
bin — there is no delay in clotting. It is believed that the albumin fraction of 
the blood is a necessary co-factor in its action. 

Heparin possesses another property in relation to the clotting of the blood, 
in that it antagonizes the action of thrombokinase, A similar power is 
possessed by the venoms of certain snakes, notably that of the cobra, 
N. iripudians, but also as a rule of those of other members of the Colubrida. 
On the other hand, venoms obtained from the Viperidee in general but 
especially from Russell’s viper, V. Russellii, resemble in action thrombo- 
kinase. One of the causes of death from viper bites is a massive intravascular 
thrombosis. Advantage has been taken of this property, and a dilute solution, 
I in 10,000, of Russell’s viper venom, has been applied successfully to local 
bleeding in cases of hemophilia, in which condition, as ahead)' stated, there 
is a deficiency of thrombokinase. 

Any substance which can remove calcium ions from the blood, either by 
precipitating them in an insoluble form or by forming with them an un- 
ionized complex, will delay clotting, and the laboratory use of o.xalates, 
fluorides, and citrates in vitro is based on this fact. The poisonous properties 
of the first and second of these preclude their use in clinical work, but 
citrates have been employed in blood transfusion, the donor’s blood being 
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received directly into an isotonic solution, 3.8 per cent, of the sodium salt. 

Dicoumarol . — Investigation of a haemorrhagic disease in livestock in the 
U,S.A. led to the isolation by Link and his colleagues of a coumarin deriva- 
tive, 3;3'-methyIene-bis-(4-hydroxycoumarin) from “spoiled” sweet clover 
hay, which had been used as a feeding stuff. It has the property, when given 
in adequate dosage, of depressing, in animals and in man, the level of pro- 
thrombin in the blood. It acts apparently by affecting the liver but it does 
not seem that that organ is seriously damaged by the drug, although there 
is one report of liver necrosis hawng occurred in dogs. Renal changes have, 
however, been described, although rarely serious. Small doses are said to 
raise, and large to reduce, the fibrinogen content of the plasma, acting again 
on the liver and in a manner which has been described with other substances 
affecting that organ. 

The drug is now prepared synthetically, and marketed under the name 
“dicoumarol”. It has the advantage over heparin of being much less ex- 
pensive. On the other hand, unlike heparin, its action is slow in onset, but 
when established is rather prolonged. Again, the drug is somewhat variable 
in its intensity of action, even from day to day in the same patient, so that 
it is not possible to lay down any dosage as appropriate for repeated 
administration. 

Reduction of the prothrombin level in the blood should lead to delay in 
clotting of the blood. In fact, however, the amount normally present there 
is considerably in excess of the minimum concentration required, so that 
until the level has been reduced to about 30 per cent, of the normal the 
coagulation time is not greatly lengthened. Owing to the variations in activity 
which occur or may occur in any one patient on a steady maintenance dose 
of dicoumarol, it is most necessary that daily prothrombin estimations 
should be made. If this is not done, there may be a fall in the blood level 
even to zero, and consequently severe haemorrhages may occur. Should 
the prothrombin level fall dangerously low, blood transfusion is the best 
remedy, but as prothrombin tends to disappear from blood kept in vitro 
for transfusion purposes it is adwsable to obtain fresh blood for any case. 
Vitamin K, or its substitutes, might seem to be the proper remedy but 
time is required for their action, and there is no time to spare; none the 
less, menaphthone should be given, together with the transfusion, but the 
latter is the more urgent requirement. 

ANTICOAGULANTS IN CLINICAL PRACTICE 

Both heparin and dicoumarol have been employed e.xtensively in a wide 
range of conditions, to prevent the occurrence, or to limit the extension, of 
thrombosis. Thus, heparin has been used in cases needing arterial suture or 
venous grafts to prevent the formation of thrombi at the points of injury 
of the vessel wall. Similarly, it has been used to prevent extension of a 
thrombosis in thrombophlebitis and similar conditions, in pulmonary em- 
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is heparin, first obtained in an impure state from liver by Maclean in 1916. 
Later, Howell and Holt worked on extracts of dog liver and gave their still 
impure substance this name. It is now prepared chiefly from ox liver, 
although lungs, intestinal wall, and striated muscle also contain fair 
quantities. There is good reason to believe that it is formed in the tissue 
mast cells, but it is thought that the natural antithrombin of blood is not 
in fact heparin. 

The activity of any sample of heparin is best defined in terms of “units”. The 
original “unit”, that of Howell, represented the degree of activity which would 
prevent the clotting of i c:cm. of cat’s blood kept in the cold for twenty-four hours. 
Since then, however, a crystalline barium salt of heparin has been prepared, and as 
the clotting power of cat’s blood may vary from animal to animal it is better to 
employ this pure substance as a standard. The “unit” is notv defined as the amount 
of anticoaculant activity- contained in o.oi mcm. of the standard. This unit is 
equivalent to about five of the old “cat units”. 

The production of anaphylactic shock or the injection of peptone in 
animals is followed by a marked decrease in the coagulability of the blood. 
It has been found that salmine, one of the protamine class of proteins, will 
combine with heparin to form a substance devoid of anticoagulant activity. 
It is thus possible to determine the amount of heparin present in a sample 
of plasma by finding how much salmine must be added to the plasma to 
give the shortest coagulation time. By means of this method, it has been 
shoAvn that the incoagulability of the blood in peptone or anaphylactic 
shock is due to a great increase in the heparin content of the blood, due to 
its release from the liver. It is a curious fact that when heparin is added tn 
•vitro to a mixture of pure constituents — fibrinogen, prothrombin, and throm- 
bin — there is no delay in clotting. It is believed that the albumin fraction of 
the blood is a necessary co-factor in its action. 

Heparin possesses another property in relation to the clotting of the blood, 
in that it antagonizes the action of thrombokinase. A similar power is 
possessed by the venoms of certain snakes, notably that of the cobra, 
N. iripudians, but also as a rule of those of other members of the Colitbridte. 
On the other hand, venoms obtained from the Viperidee in general but 
especially from Russell’s viper, V. Rtissellii, resemble in action thrombo- 
kinase. One of the causes of death from viper bites is a massive intravascular 
thrombosis. Advantage has been taken of this property, and a dilute solution, 
I in 10,000, of Russell’s viper venom, has been applied successfully to local 
bleeding in cases of haemophilia, in which condition, as already stated, there 
is a deficiency of thrombokinase. 

Any substance which can remove calcium ions from the blood, either by 
precipitating them in an insoluble form or by forming with them an un- 
ionized complex, will delay clotting, and the laboratory use of oxalates, 
fluorides, and citrates in vitro is based on this fact. The poisonous properties 
of the first and second of these preclude their use in clinical work, but 
citrates have been employed in blood transfusion, the donor’s blood being 
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duction of heparin, whilst others have used dicoumarol with verj' good results. 

There are then these tw'o powerful and valuable drugs available in this 
condition, and it remains to choose bettveen them. 

The choice of drug . — ^To aid in the choice it will be well to consider each 
from several aspects, the speed, duration, and constancy of action, the risk 
of toxic effects, and, of least importance, the cost. As to the last of these there 
is no question, dicoumarol being ver}"^ much cheaper than heparin. Intra- 
venous injection of heparin produces a very rapid action, TOthin about ten 
minutes, but it is much less reliable on subcutaneous injection, and useless 
by mouth. Intramuscular injection is reliable and gives a fairly rapid action. 
Dicoumarol, however, is effective either b}-^ mouth or parenterally, but is 
slow' in action, the prothrombin level being reduced onl}^ after the lapse of 
from twenty-four to seventy-two hours. "When speed of action is wanted, 
and this is often the case, heparin should evidently be preferred, although 
some, authors advise its discontinuance when the action of dicoumarol, 
given from the start, has shown itself. The duration of action of heparin is 
low, the effect of a single dose of 6000 units passing off in about three 
hours. The dose can, however, be repeated as needed, or an intravenous 
drip may be instituted, by means of which the coagulability of the blood has 
been maintained at a low level for a matter of weeks. The rate of drip should 
be varied in accordance with the changes in the coagulation time, determined 
preferably at least daily, but as an initial figure some 10 to 20 units per 
minute may be suitable. The duration of action of dicoumarol, w'hen estab- 
lished, is great, as even after the cessation of all treatment the liver takes 
some little time to raise the prothrombin in the blood to the normal level. 
It might be thought therefore that it should be the drug of choice on these 
grounds, as repeated injections or an intravenous drip are procedures to 
be avoided when possible. One of its great disadvantages, however, is its 
inconstancy of action, not only from patient to patient, W'hich might be 
tolerable, but also in the same patient from day to day. There may be 
great variations with no warning in the prothrombin level, and this really 
confines its use to institutions where this level can be determined daily, and 
practically excludes its use by the general practitioner. The determination of 
the coagulation time of the blood is a more simple procedure, and this is all 
that is usually required when heparin is being used. In this respect then 
heparin is preferable to dicoumarol. Considering now the question of toxicity 
and its necessaty coroUarj', the alleviation of any untoward effects, both 
drugs cause the same effect, the production of haemorrhage, and deaths have 
occurred follow'ing the use of both. It is, however, veiy^ much easier to 
combat the effects of an excess of heparin than those of dicoumarol. Heparin 
being neutraliaed in its action by protamines, the injection of salmine sul- 
phate solution will as a rule restore the coagulability of the blood. On the 
other hand, to antagonize the effects of dicoumarol the transfusion of a large 
volume of fresh blood or plasma will be needed, and this will probably have 
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holism and, though it seems rarely only, in coronar}' thrombosis. It has also 
been employed to prevent fibrin formation, and consequently adhesions, in 
cases of pleural effusion, and has been administered intrathecally in cases of 
meningitis with the same object. At one time it had a considerable vogue, 
especially in the U.S.A., in conjunction with sulphathiazole, in the treat- 
ment of subacute bacterial endocarditis, to limit the further deposition of 
fibrin on the damaged valve surfaces; but this procedure seems to have been 
a failure. In a similar range of conditions dicoumarol has also been employed, 
and often with success. Like heparin, it has failed in the treatment of sub- 
acute bacterial endocarditis. 

A somewhat unexpected result has been obtained with both drugs in the 
treatment of thrombosis of the retinal veins. The drugs must be used in the 
early stages of the condition, for if delayed beyond this no benefit is likely 
to occur. A rational explanation is not easy to find, but it may be that 
although thrombosis has started in one or more of the veins, it is not 
complete, so as to block the lumen of all of them. By reducing the co- 
agulability of the blood, the extension of the process may be stopped, so that 
at least some of the veins remain patent. 

Apart from such a relatively rare procedure as actual surgical interference 
with the vessel wall, there are two conditions in which anticoagulant drugs 
might seem called for: — ^venous thrombosis, usually in the leg veins, with 
the concomitant risks of pulmonary embolism and coronary occlusion. 

The primaiy cause of venous thrombosis is still not clearly decided. 
Bacterial infection has often been blamed and sometimes doubtless rightly. 
As, however, the condition is at least as common to-day, with more rigid 
aseptic technique, as it was in the past with less careful asepsis, it seems 
difficult to accept infection as the sole, or even as the most common cause. 
Again, as Bauer has recently pointed out, venous thrombosis occurs quite 
often, although not always diagnosed, in medical wards where bacterial 
infection can hardly be blamed. No doubt, slowing of the rate of flow of 
blood through the veins is one of the causes, but whether this alone, in the 
absence of damage to the vessel wall itself, is sufficient, is still open to 
doubt. None the less, early movement in suitable postoperative cases is a 
valuable preventive of the condition, and here increased rate of blood flow 
in the veins may well be of the highest importance. 

Bauer has pointed out that venous thrombosis is still a relatively frequent event. 
He cites figures of surgical cases from Europe to show that in nearly 180,000 cases 
it occurred in almost 3000, with about one-sixth dying from pulmonary embolism. 
The figures of case incidence and of mortality following labour were much lower, 
but he argues that they are an underestimate, as often the women left hospital too 
early for thrombosis to have shown itself. An approximate incidence of 2 per cent., 
with one-fifth dying from pulmonary embolism, is given for medical cases. He 
insists on the necessity of early diagnosis of the_ condition and describes certain 
t>hvsical signs and symptoms which point to the existence of a beginning thrombosis 
in the veins usually of the lower leg, and in doubtful cases he advises plrlebography 
with a contrast medium. His own figures show a striking difference after the intro- 
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REVISION CORNER 

THE DIAGNOSIS, TREATMENT, AND PREVENTION OF 
NAPKIN ERUPTIONS 

The most common type of napkin eruption is a contact dermatitis, the result of 
alkalis or irritating soap residues in napkins or of free ammonia produced by de- 
composition of urea in the urine bj' organisms in the stools. These inflammatory' 
reactions are often termed napkin erythemas and Jacquet described them as “dermites 
infantiles simples”. He classed them into fotir types of lesion: (i) simple erj'themas; 
(2) vesicular erythemas; (2) erj'thematous papules; (4) small ulcerations. It is 
obvious that the type of lesion tvill depend upon the potency of the irritant and the 
degree of secondary infection and not least upon the general condition of the patient. 

en a napkin dermatitis is severe and persistent a secondary eczema may develop 
and become apparent by grouped weeping papulo-vesicles. A general sensitization ‘ 
by autolytic products may often become mam'fest by an eruption of red macules or 
eczematous areas upon the body and occasionally upon the limbs. These secondary 
eruptions require a cooling lotion or a soothing cream, such as 2 per cent, ichthammol 
in calamine oil lotion. If the primary napkin dermatitis is soon controlled the 
secondary eruption •n’ill disappear. 

Contact dermatitis usually affects the convex surfaces which are naturally in closest 
contact ■with the napkin, ■whereas intertrigo affects the folds and produces a bright 
red surface ■which may e.xude. Although the term intertrigo is sometimes resen'ed 
for a dermatitis produced by moisture and friction between the opposing layers of 
skin, it may usefully be classified as (r) simple, when the above factors alone are 
concerned; (2) pyogenic, ■when pus-cocci produce erosions or small ulcers between 
folds of skin; (3) seborrhoeic, when it show? the scaly type of mild dermatitis apt 
to involve many flexures of the body and to be associated with a scurfy scalp; and 
(4) mycotic, ■when due to yeasts, or much more rarely to ringworm. 

PREVENTION 

Prevention of these eruptions depends upon careful attention to the hygiene of the 
infant. Napkins should not be washed with common soap-flakes containing excess 
of alkali nor ■with strong soaps; they should be well rinsed in two or three changes 
of water and thoroughly dried. If there is any tendency for the infant to produce 
ammonia in the urine, the clean diapers should be wrung out, before drying, in 
saturated boracic acid solution or in 1^.000 perchloride of mercury solution. Small 
doses of grey powder may inhibit the intestinal bacteria and make the motions less 
irritating. When the infants are bathed, attention should be paid to the creases and 
folds of the skin, which should be washed clean and thoroughly dried and then 
well powdered with a bland dusting powder. Although the common proprietary’ 
powders are often satisfactory the following is particularly useful as an astringent 
and prophylactic against infection: — 

5 Powdered calomel 3 % 

Bismuth subgallate 45 % 

Zinc oxide or talc to 100 

TREATMENT 

The prophylactic measures mentioned above will get rid of the e.xtemal irritant 
which is the most common cause of dermatitis of the buttocks and thighs. When 
the skin is inflamed, and especially if the surfaces are moist, normal saline or i per 
cent, sodium sulphate should invariably be used for cleansing the skin. Subsequently, 
it is often sufficient to apply a simple calamine lotion, but if secondary infection is 
present r :iooo mercury perchloride or 3 per cent, solution of coal tar may be added 
to the lotion. The skin may be protected from infection and made more resistant 
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to be repeated before the liver has recovered from the effects of the drug 
sufficiently to produce prothrombin in adequate amounts. Vitamin K should 
be given too, but it also wll be slow in producing its effects. On all grounds 
then, except that of cost, it seems that heparin is to be preferred to dicou- 
marol in cases of venous thrombosis. It may be noted that it is generally 
regarded as undesirable to administer either drug as a prophylactic measure 
before surgical operations. They should also be avoided in cases which 
show active ulcerative processes. 

In a fair proportion of cases, even acute massive puhiionary embolism is not 
immediately fatal, a period of up to two hours elapsing before death occurs. In 
these, it is probable that the artery, originally partly blocked by the detached 
thrombus, becomes completely filled by an extension of the thrombotic 
process from the clot. The action of dicoumarol is far too slow in its ap- 
pearance for it to be of the slightest value in these cases, but heparin has 
been used in large doses with success, the patient, curiously enough, making 
a complete recovery with no permanent ill-effects from the embolism. 

From the available literature it does not seem that either drug has been 
widely used in cases of coronary occlusion, and the question of their value 
seems to be still a matter of doubt. There are some favourable reports of 
their action in such cases, chiefly with dicoumarol. In the acute fulminating 
case it seems unlikely that either drug would be of use, but in the frequent 
cases in which the patient recovers from the immediate effects of the 
occlusion their use might well be justified. In these cases the vessel walls 
throughout the heart are generally atheromatous and therefore predispose 
to the process of thrombosis. It seems not possible to suggest that either 
heparin or dicoumarol should be administered for years to prevent a further 
attack of occlusion. On the other hand, there are many anastomotic channels 
between the two coronary arteries, and it seems that the use of an anti- 
coagulant might delay the extension of the thrombosis from the site of the 
occlusion, and so permit these anastomotic channels to widen and thus 
supply the ischaemic part of the heart %\dth more blood, so limiting the 
effect of the occlusion. On the whole, the use of dicoumarol might prove 
preferable to that of heparin in these cases, owing to its longer lasting action, 
but an initial administration of heparin seems advisable, to prevent any 
immediate extension of the thrombotic process. It may be argued that the 
use of these drugs will prevent the formation of the mural thrombus which, 
no doubt, helps to strengthen the damaged heart wall, but there is ever}' 
reason to believe that this will occur after the cessation of treatment with 
the anticoagulant. The whole question of the use of the drugs in coronary 
occlusion must, however, be regarded as still sub judice, until more reports 
of their use have appeared. 
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the immediate and remote prognosis is less favourable than after a vaginal deliv^ery. 
The immediate mortality of “clean” cases in expert hands is 0.5 to i per cent. The 
average mortality in hospital statistics is 2.5 per cent., this higher figure being due 
to the more serious types of cases admitted to hospital. The average maternal 
mortality over the coimtry is bclieted to be nearer 10 per cent, than i per cent., 
otving to the unjustifiable risks sometimes taken in unsuitable surroundings. The 
remote disadvantages of the operation are the prolonged convalescence and the 
considerable time which must pass before the woman can resume her nonnal duties, 
the frequent occurrence of abdominal pain and discomfort, the lowered fertility 
rate, and the risk of rupture of the uterus in a subsequent pregnancy. 

An argument put forward for the wider use of Caesarean section is that thereby 
foetal life is preserved. This is only partly true, as the stillbirth and neonatal death 
rate is not negligible. It is well known that the average baby bom by Cssarean 
section does not breathe as spontaneously or as quickly as a baby delivered by the 
vagina. The reason for this is not known, but it has been suggested that the squeezing 
action on the lungs and head produced by the passage through the birth canal is 
probably a major stimulus to respiration. The death rate varies with the condition 
for which the operation is done, and also with the anassthetic used, as well as with 
the experience of the ansesthetist. In Marshall’s series of 246 consecutive cases, 
in which there was a variety of indications and only local anassthesia was used, 
the stillbirth and neonatal mortality was 4.7 per cent. In Mururo-Kerr’s series of 
301 cases of contracted pelvis it was 3.8 per cent. 'This latter figure, however, com- 
pares very favourably with the foetal mortality of 19.2 per cent, in a series of cases 
of trial labour for contracted pelvis. 

INDICATIONS 

Contracted pelvis is an unquestionable indication when it is of a severe degree or 
when there is serious disproportion between the size of the foetal head and the 
maternal pelvis. A true conjugate of less than 7.5 cm. or an antero-posterior diameter 
of the outlet of less than 10 cm. is an absolute indication. With a lesser degree of 
pelvic contraction an elective Caesarean section may be considered advisable (a) 
when the patient is an elderly primigravida and the high value of the fcEtus makes 
a trial of labour unjustifiable; (b) when the patient has had an unsuccessful trial of 
labour in a previotis pregnancy with the birth of a stillborn or damaged baby; (c) 
when, in addition to pelvic contraction, there is a breech presentation. 

An X-ray pelvimetry should be obtained in every case of contracted pelvis so that 
the degree, position and extent of the contraction can be accurately seen and, in 
addition, the size of the fcEtal head in relation to the size of the pelvic cavity deter- 
mined. In the use of this method of diagnosis considerable experience is required. 
A careful clinical examination of the pelvis, if necessarj' under ansesthesia, should be 
carried out and the degree of disproportion estimated by Munro-Kerr’s modifica- 
tions of Muller’s method. In the borderline case, when there is some uncertainty 
whether or not the head will pass through the pelvis, trial of labour is the best 
method of treatment, especially in the young primigravida. 

Pelvic tumours . — A fibroid on the cervix or lower pole of the uterus w'hich fills 
the pelvic cavity is an indication which no one will dispute. Most obstetricians 
would agree that an ovarian cyst in the pelvis is an indication, but some advocate re- 
moval of the cyst, even although labour is imminent, followed by a vaginal delivery. 
Carcinoma of the cervix is an absolute indication as it is inadvisable to allow the 
cervix to be dilated. 

Vaginal conditions . — Cicatrical contractions of the cervix or vagina are usually 
an indication. Previous plastic repair operations of urinary or rectal fistulas, par- 
ticularly when more than one attempt at repair has been done, are definite indica- 
tions. Previous plastic repair operations, e.g., for prolapse, are not absolute indica- 
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by applying a lotion of boracic acid, 5 grains (0.32 gm.), tannic acid, 20 grains 
I1.3 gm.), camphor water to i ounce (28.4 c.cm.), and this may be preceded by 
painting with 1:1000 proflavine solution in water. If the skin becomes dry and 
cracks, zinc and yellow mercuric oxide paste may be smeared lightly over the dried 
surface the last thing at night. It is undesirable to keep the napkin area constantly 
under greasy applications but emollient creams are useful in certain phases. 

Intertrigo will respond to similar measures, the pyogenic type calling for the 
antiseptic dyes and the seborrhoeic type for calamine lotion plus 2 per cent, of 
precipitated sulphur. Yeast infection of the perianal area is a somewhat rare com- 
plication of thrush, and the skin lesions will clear quickly'ivith the antiseptic lotion 
mentioned. Recovery is assisted in all these eruptions by exposing the naked skin to 
dry, warm air for a short period after the bath. Waterproof drawers should be 
reserved for rare social occasions. 

CONGENITAL SYPHILIS 

Consideration of the erythematous eruptions in the napkin area must also include 
congenital syphilis. In this case the lesions are of a deeper hue, the redness having 
a brownish or lilac tint, often described as “hammy”. The individual lesions are 
sometimes smaller than .those of a contact dermatitis, and similar lesions may be 
seen upon the limbs, palms and soles. The liver and spleen are often enlarged, 
and if the infection is severe the infant will be wizened, have snuffles, and may show 
areas of osteochondritis or periostitis on X-ray examination of the long bones. The 
disease, fortunately, is still uncommon, but about half a dozen cases have been seen 
at the Hospital for Sick Children in the last tsvo years. Confirmation of the diagnosis 
can usually be obtained by the Wassermann reaction of the infant and the parents. 

R. T. Brain, m.d., f.r.c.p. 

BSroiCATIONS FOR CiESAREAN SECTION 

C.ffiSAKEAN section has probably given rise to more discussion than any other subject 
connected with midwifery, and there is still difference of opinion as to the limits of 
and indications for the operation. The early history of the operation is not known, but 
we know that it was practised by the Greeks after the death of the mother. The 
oldest authentic record, 408 B.C,, of a living child bom by means of the operation 
is that of Gorgias, a celebrated orator of Sicily. The operation on the living is of 
more recent date but its beginnings are also lost in antiquity. It is mentioned in 
the Mischnagoth, the oldest book of the Jews, published in 140 B.C. The first 
Cmsarean section in Great Britain was performed in 1737 by Mr. Smith, an Edin- 
burgh surgeon, on a patient who had been in labour for six days. The first successful 
Ctesarean section in Great Britain was performed by a midwife, Mary Donally, in 
1738, on a patient who had been in labour for ten days. During the last sixty years 
the scope of the operation has increased and it has changed from a last-minute 
attempt to remove a living foetus from a moribund woman to a planned operation 
at a selected time in pregnancy. 

The number of conditions in which the operation is indicated is large, but with 
few exceptions none is absolute and each individual case has to be assessed on its 
merits, taking into account such factors as age, parity, relative fertility, state of 
health, relative size of the pelvis and foetus, as well as the presentation of the foetus. 
When considering tlie use of Ctesarean section it should be kept in mind that the 
aim of the care of the pregnant woman is to ensure delivery of a healthy baby and 
an undamaged mother, with her complete restoration to health after confinement. 
When properly indicated the operation is a life-saving measure for both mother and 
child but it is neither the safe nor simple procedure for either mother or child that 
it is popularly believed to be. Statistics have repeatedly and consistently shown that 
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the immediate and remote prognosis is less favourable than after a vaginal deliver>’. 
The immediate mortality of “dean” cases in expert hands is 0.5 to i per cent. The 
average mortality in hospital statistics is 2.5 per cent., this higher figure being due 
to the more serious types of cases admitted to hospital. The average maternal 
mortality over the coimtry is bcliered to be nearer 10 per cent, than i per cent., 
owing to the unjustifiable risks sometimes taken in unsuitable surroundings. The 
remote disadvantages of the operation are the prolonged convalescence and the 
considerable time which must pass before the woman can resume her normal duties, 
the frequent occurrence of abdominal pain and discomfort, the lowered fertility 
rate, and the risk of rupture of the uterus in a subsequent pregnancy. 

An argument put forward for the wider use of Csesarean section is that thereby 
fatal life is preserved. This is only partly true, as the stillbirth and neonatal death 
rate is not negligible. It is well Imown that the average baby bom by Ciesarean 
section does not breathe as spontaneously or as quickly as a baby delivered by the 
vagina. The reason for this is not known, but it has been suggested that the squeezing 
action on the lungs and head produced by the passage through the birth canal is 
probably a major stimulus to respiration. The death rate varies with the condition 
for -which the operation is done, and also -with the anaesthetic used, as -well as -vs-ith 
the experience of the ansesthetist. In Marshall’s series of 246 consecutive cases, 
in -which there was a variety of indications and only local anssthesia was used, 
the stillbirth and neonatal mortality was 4.7 per cent. In Munro-Kerr’s series of 
301 cases of contracted pelvis it was 3.8 per cent. This latter figure, however, com- 
pares very favourably -with the fatal mortality of 19.2 per cent, in a series of cases 
of trial labour for contracted pelvis. 

INDICATIONS 

Contracted pelvis is an unquestionable indication w'hen it is of a severe degree or 
when there is serious disproportion between the size of the fatal head and the 
maternal pelvis. A true conjugate of less than 7.5 cm. or an antero-posterior diameter 
of the outlet of less than 10 cm. is an absolute indication. With a lesser degree of 
pelvic contraction an elective Cesarean section may be considered advisable (a) 
-W'hen the patient is an elderly prunigra-vida and the high value of the fetus makes 
a trial of labour unjustifiable; (b) when the patient has had an unsuccessful trial of 
labour in a previous pregnancy with the birth of a stillborn or damaged baby; (c) 
when, in addition to pelvic contraction, there is a breech presentation. 

An X-ray pelvimetry should be obtained in every case of contracted pelvis so that 
the degree, position and extent of the contraction can be accurately seen and, in 
addition, the size of the fatal head in relation to the size of the pelvic cavity deter- 
mined. In the use of this method of diagnosis considerable experience is required. 
A careful clinical examination of the pelvis, if necessary under anassthesia, should be 
carried out and the degree of disproportion estimated by Munro-Kerr’s modifica- 
tions of Muller’s method. In the borderline case, when there is some uncertainty 
whether or not the head will pass through the pelvis, trial of labour is the best 
method of treatment, especially in the young primigravida. 

Pelvic tumours. — K fibroid on the cervix or lower pole of the uterus which fills 
the pelvic cavity is an indication which no one will dispute. Most obstetricians 
would agree that an ovarian cyst in the pelvis is an indication, but some advocate re- 
moval of the cyst, even although labour is imminent, followed by a vaginal delivery. 
Carcinoma of the cerv'ix is an absolute indication as it is inadvisable to allow the 
cerv'ix to be dilated. 

Vaginal conditions . — Cicatrical contractions of the cervix or vagina are usually 
an indication. Previous plastic repair operations of urinary or rectal fistute, par- 
ticularly when more than one attempt at repair has been done, are definite indica- 
tions. Previous plastic repair operations, e.g., for prolapse, are not absolute indica- 
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tions, but since there is a high recurrence rate of prolapse after a carefully conducted 
vaginal delivery wth episiotomy the operation is advisable. 

Placenta preevia . — ^When the placenta completely covers the internal os, Ccesarean 
section gives the best results for the mother and child. It is also the method of 
choice when the placenta is situated on the posterior wall and reaches, but does not 
overlap, the internal os, and also in cases of placenta prasvia in which the cers’ix is 
long and hard and barely admits one finger. Macafee has reported a maternal 
mortality of 0.57 per cent, and foetal mortality of 23.5 per cent, in a series of 174 
cases with this line of treatment. These results compare favourably with the retunts 
from II teaching hospitals in Britain where 3,103 cases of placenta pnevia were 
treated by various methods with a maternal mortality of 5.9 per cent, and a foetal 
mortality of 54 per cent. 

Accidental heemorrhage . — The rare cases of concealed haemorrhage in which 
bleeding into the uterine cavity is either marked or continuous require Ctesarean 
section with, in addition, sometimes hysterectomy. The risk in these cases is ex- 
tensive hamorrhage between the muscle fibres of the uterus with loss of the function 
of contraction and retraction. 

Pre-eclamptic toxeemia . — ^There are two groups of cases in which the operation 
should be considered: (i) Patients wdth severe pre-eclampsia (blood pressure over 
170 mm. Hg systolic, with albuminuria, and with or without oedema) who fail to 
respond to adequate medical treatment in twenty-four to forty-eight hours, par- 
ticularly when in addition they complain of severe frontal headache, visual dis- 
turbance, epigastric pain or vomi.ing; (2) patients with a less severe degree of 
toxtemia, to whom prolonged treatment has been given but who, after a period of 
improvement, show a rise in blood pressure, with marked oedema and increased 
albuminuria. The risk of eclampsia supervening in these tn'o groups is considerable, 
but the decision to perform a Caesarean section will depend also upon the paritj’ of 
the patient, the duration of the pregnancy, whether the foetus is alive or not, and 
the condition of the cervix. 

Eclampsia. — Surgical treatment of eclampsia w'as common about thirty years 
ago but the high maternal mortality led to its general condemnation. There are 
still two groups of cases in which it is justifiable: — (i) in cases of ante-partum 
eclampsia in primigravida: who have failed to go into labour four to five rial’s after 
the last fit; (2) the rare case of fulminating eclampsia in W’hich fits recur at frequent 
intervals in spite of efficient and adequate treatment. 

Hypertension complicating pregnancy. It is well known that the fcetal mortality 
is high w’hen the blood pressure is over 160 mm. Hg from early in pregnancy. 
The risk of intra-uterine death of the foetus in the last month i.s so great that operative 
interference is justifiable. 

Chronic glomerular nephritis. — ^The risk of intra-uterine death is high in this 
condition owing to infarction of the placenta. Caesarean section should be carried 
out not later than the 36th week, particularly in cases in which the foetus has ceased 
to grow. 

Heart disease, diabetes, and rhesus incompatibility. — ^These conditions are often 
given as indications for operation. Heart disease alone is rarely an indication and 
statistics show that the immediate and remote results of vaginal delivery are better 
than those of Caesarean section. In diabetes and rhesus incompatability the foetal 
mortality is about the same with induction as with operation, and as the section is 
done in the interests of the child there is no justification for its use. 

Obstetrical complications which may lead to an antenatal decision to do a Cajsarean 
section are (i) breech presentation in an elderly primigravida or in a patient of 
low fertilitj’; (2) persistent abnormal presentation, e.g. breech or shoulder, in a 
primigravida with no obvious cause; (3) previous Gvsarcan section when the 
condition for which it was indicated is still present or when the previous section had 
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been complicated by sepsis, particularly if the operation had been a classical one. 

During labour . — ^The operation may be indicated (i) -(vhen the umbilical cord 
prolapses at an early stage in labour -with the head still high and the foetal heart 
still beating: (2) in cases of uterine inertia when, in spite of many hours or days in 
labour, the cendx either does not dilate or dilates only to a slight degree; (3) in 
cases. of contraction ring in the first stage of labour, rarely in the second stage; (4) 
in cases of trial labour when the head does not descend in spite of good pains, or 
when maternal or foetal distress occurs in the first stage of labour; (5) in cases of 
breech presentation when in spite of good pains the breech does not descend into 
the pelvic cavity; (6) in cases of pregnancy in one horn of a bicomuate uterus when 
the non-pregnant horn obstructs the descent of the presenting part; (7) in the rare 
cases of sacculation of the uterus. 

Gladys H. Dodds, m.d., f.r.c.s., f.b.c.o.g. 

' THE TREATMENT OF HAEMORRHOIDS 

Haemorrhoids are external or internal according to their anatomical origin. The 
external tj^ie arise in the lower half of the anal canal and in the region of the muco- 
cutaneous junction. They are lined with squamous epithelium and, in contrast to 
internal haemorrhoids, are well supph'ed with sensory nerve endings. External 
hemorrhoids comprise two main types: the acutely occurring anal hematoma, 
incorrectly designated a mucous or thrombotic pile because the extravasated blood 
clot is always outside the vein, and the chronic fibrous ridges and external tags which 
are essentially osdematous infected ruge. Internal hemorrhoids arise in the lower 
inch of the rectum and upper part of the anal canal, and consist chiefly of tortuous 
and dilated veins accompanying the terminal branches of the superior hemorrhoidal 
artery. They have a covering of columnar epitheh'um and are insensitive. Three 
grades are recognized: the primary or first degree, in which the pile reaches but does 
not extend beyond the anal orifice; the intermediate or second degree, in which 
protrusion may occur beyond the sphincter but reduction is spontaneous as soon as 
the expulsive effort of defascation ceases; and the final or third degree, in which 
protrusion is marked and manual reduction becomes necessary. 

Treatment entails careful and accurate examination to obtain correct diagnosis of 
the type of hemorrhoid and to exclude associated pathology. A synopsis of diagnosis 
is given of a review of 163 cases of “piles” and “hemorrhoids” referred during the 
past two years to a general surgical out-patient department: — 

Internal g8 (first degree 33 per cent, second degree 45 per cent., third degree 22 per cent.); 
external 41 (anal hasmatoma 21, tags 20); fissures 19; pruritus ani ro; perianal abscess 4; 
poljpi 3 (of which one was malignant); fistula z, and condylomas, anal warts and colitis, 
one each. 

INTERNAL HffiMORRHOIDS 

The treatment of internal hasmorrhoids is palliative, by injection, or operative 
according to their degree or local condition. 

Palliation is indicated for the constipated patient — more often female, with 
rectal congestion due to excessive and irritant aperients and careless bowel habits. 
The pregnant woman with temporary venous congestion and the plethoric male 
with chronic cirrhotic liver also come into this group. Treatment is on medical 
lines with a high-fluid, low-residue diet, avoiding stimulants, such as alcohol, and 
irritants such as curries and spices. The bowel is regulated with a bland aperient, 
such as extract of cascara sagrada, liquid extract of malt and liqmd paraffin, of each 
one ounce (28.4 c.cm.), with an initial dose of 120 minims (6.12 c.cm.), later reduced 
m 60 minims (3.6 c.cm.) daily, as normal bowel habit returns, ^\^len anal tenderness 
is present, local application of equal parts of zinc and castor oil ointment will prove 
beneficial. Palliative treatment is reserved also, in the initial stages, for prolapsed 
thrombosed piles when oedema and congestion, and probably local sepsis, are 
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present. Reduction into the rectum is effected, with an anesthetic if necessary to 
stretch the sphincter when tmduly tight, and the pile masses are retained in position 
by cold compresses and elevation of the foot of the bed. Operation is carried out later. 

Injection therapy, with 5 per cent, phenol in olive oil, and menthol 2 grains per 
02. (0.13 gm. per 28.4 c.cm.) is most suitable for first and second degree htemorr- 
hoids, and is unlikely to succeed when there is a history of prolapse or when bleeding 
is present at times other than following defaecation. Sixty-one per cent, of the total of 
98 patients with internal haemorrhoids were so treated, the group including all of the 
first and 58 per cent, of second degree. Internal primary haemorrhoids present, as 
a rule, in the anatomical (lithotomy) situation of 3, 7 and ii o’clock, wth occasional 
secondary masses at 2, 5, 6 or 9. The quadrant chosen for injection is that which 
presents the largest pile, but two or three injections of 3 to 4 c.cm. each of phenol 
solution can be given at one treatment. The actual injection is made submucously 
into the pedicle of the pile. Thus, if the Thames represents the anal canal and 
Southend the pile, the injection tvould be in the region of Leigh-on-Sea. With 
correct technique the patient should not experience any pain, for the anal mucosa 
is insensitive, and if pain is felt, the injection is placed too low down. 

Operative treatment is reserved for third degree haemorrhoids when protrusion is 
uncontrollable, and for copious and recurring bleeding which has not responded to 
earlier injection therapy. In the present series, 42 per cent, of second degree and 
87 per cent, of third degree haemorrhoids were so treated. Careful preparation 
is essential, extending over two clear days before operation. On the first day an 
aperient is given, graded according to the patient’s habits. Thus, for the patient 
who does not indulge in aperients, 60 minims (3.6 c.cm.) of cascara evacuant may 
suffice, whereas for the confirmed purger, one ounce {28.4 c.cm.) of castor oil may 
be necessary. The diet is a fluid low-residue one, avoiding roughage. A soap and 
water enema is given on the night preceding operation, followed by a rectal washout 
on the following morning. Nepenthe, 10 minims (0.6 c.cm.) t.d.s., is given after the 
initial enema, and continued for two days following operation. It allays postoperative 
discomfort and maintains an action-free bowel for the first three postoperative 
days. Details of operative technique are well described by Milligan (i 937 )- Following 
operation a tube of approximately la mm. external diameter, encased in a tulle 
gras dressing, is inserted into the rectum and retained for forty-eight hours. A 
mild aperient is given on the third day, followed by an olive oil enema on the 
following morning. Baths are also begun on the fourth postoperativ'e morning, 
digital dilatation of the rectum on the si.xth, and the patient is instructed in the art 
of inserting a finger into his rectum on alternate days while in his bath for Uvo or 
three weeks, in order to ensure absence of postoperative stricture. 

EXTERNAL haemorrhoids 

The treatment of anal hasmatoma depends upon the stage at which the patient 
presents himself. In the acute stage, excision of the hEematoma under local anaisthesia’ 
is the method of choice. The clot is evacuated through a wedge-shaped incision with 
the apex medially. Palliativ'e treatment is advised for the hwmatoma which has 
passed the acute stage and is beginning to subside. In the series dealt with, roughly 
half were operated upon. Chronic external fibrous skin tags are also dealt with under 
local ana^thesia by similar wedge-shaped e.xcision. For both types of external 
haimorrhoid local comfort is greatly enhanced by the injection of 5 c.cm. proctocainc 
on each side of the sphincter. 

William Michie, m.b., f.r.c.s.ed. 


Reference 

Milligan, E. T. C. (1937): ”» 9 . 
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NOTES AND QUERIES 


Atiiesthesia for Midwifery in Country 
Practice 

Query. — ^Ansesthesia for midwifery in a country 
district cannot involve bulky apparatus that 
might have to be carried across fields at night. 
At present I leave a quick-acting barbiturate 
with the mother, to take early in labour, give 
pethidine later, and use chloroform to com- 
plete the second stage. Is it safe to add one 
of the small trilene-and-air analgesia apparatuses 
► -now on the market to this pharmacological pot- 
pourri; either to precede or, if sufficient, to 
replace the chloroform anaesthesia? 

Reply. — Trichlorethylene (trilene) is a quick- 
acting and effective analgesic drug which is non- 
inflammable, and for this reason is a valuable 
alternative agent to chloroform in domiciliary 
obstetric practice. Marrett has designed a useful 
apparatus which enables air to be drawn over 
trilene so that analgesia is easily nnd speedily 
produced and may be deepened into anaesthesia 
towards the end of the second stage of labour. 
This apparatus is portable,econornical in use, and 
may be purchased at a reasonable price. Freed- 
man’s bottle is an excellent device for self- 
administered analgesia tvith trilene (0.65 per 
cent.) and air. In my opinion it would be safe to 
include either of these apparatuses in the 
._.^“pot-pourri” described in the query', dnd for 
general utility the former is preferable as it 
provides both analgesia and anaesthesia. 

ARCmBALD MaRSTON, M.R.C.S., D.A. 

Dextro-amphetaniine Sulphate 
(Dexedrine) in Obesity 

Query, — I shall be glad of information on the 
toxicity of dextro-amphetamine sulphate (dexe- 
drine) used for the purpose of weight reduction. 

. Reply. — Dextro-amphetamine (dexedrine) and 
its optimal isomer amphetamine B.P. possess 
very similar properties, subject to certain 
quantitative differences. Both drugs are power- 
ful excitants of the brain and, in addition, pro- 
voke the peripheral effects of sympathetic 
- stimulation. With dextro-ampbetamine the cere- 
bral effect overshadows the sympathetic more 
completely than is the case with amphetamine 
B.P. Consequently, when used in the treatment 
of obesit}', for their action on the brain, dextro- 
amphetamine is less likely than the official drug 
to excite undesirable sympathetic side-reactions. 
The symptoms of gross over dosage may be 
distressing and even dangerous, and sometimes 
occur in hypersusceptible subjects even after 
conventional doses. The risk of such idiosyn- 
V- cratic response can be minimized by making the 


initial dose a very small one. Hypersusceptibility 
develops after one or ttvo standard doses. 

Colton (1943) and his fellow workers clarified the 
dosage problem by personally taking amounts up to 100 
mgm. of dextro-ampbetamine in seventy.two hours and 
concluded that 60 mgm. to So mgm. per forty-eight hours 
could safely be given without causing distress. Cases 
should nevertheless be selected with discretion and 
patients with psychopathic personalities, hypertension, 
advanced arteriosclerosis or coronary artery disease, 
carefully excluded. 

Instances of acquired tolerance have been 
described, enforcing the use of increasing doses, 
but a short peiiod of abstinence quickly restores 
responsiveness to the original dose of drug. 
Addiction, too, may occur but Finch (19-17) se- 
assuringly reports on 400 cases that, if the with- 
drawal period be spread over a period of two or 
three weeks, the habit can consistently be 
broken. 

Nathan Mutch, m.d., p.r.c.p. 
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Gastric Secretion Tests 

Query. — Can you give me any information on 
(i) nocturnal test meals, and (a) diflerential 
measurement of gastric and duodenal pH.? I 
would like to know the fallacies and technique of 
these tests, the normal ranges of results, and 
their value in diagnosis and treatment. 

Reply. — (j) Nocturnal secretion tests . — Gastric 
night secretion investigations are being em- 
ployed by some in the belief that the acid 
secreted during the night is an important 
etiological factor in duodenal ulcer, since at that 
tirae the protective buffeting action of food is 
lacking. No stimulus is used, as it is the spon- 
taneous secretion which is being assessed. I 
use the following technique: — 

The patient is allowed a full gastric diet, but after the 
evening meal at about 6.30 p.m., nothing fimher is given. 
Smoking and all drugs are forbidden. At 9.30 p.m. a 
Ryle’s tube is swallowed and the stomach is emptied as 
completely as possible. Continuous suction is then main- 
taiued^ until 9.30 ajn. by a method which allows hourly 
sampling as wdl as collection of the whole night secretion. 
The samples arc titrated and plotted in the ordmary way. 
A sample of the whole mixed secretions is also titrated, its 
pH measured electrically, and the total volume noted. 
From these figures is calctdated the total in grammes of 
HCl secreted throughout the night. 

After employing this test over a hundred 
times I have come to the conclusion that it 
gives more dramatic evidence of abnormality 
than do test meals. 

The levels of acidity found in duodenal ulcer patients 
^ wdl above those which follow histamine in- 

jection in the same patients, and 40 or 50 units of free 
HCl have been found in the spontaneous night secretion 
of several patients who were histamine-fast achlorhydrics. 
Volumes of xooo c.cm. or more may also be noted, 
although in normal controls a volume of over 500 c.cm. 
has been rare and volumes of less than 100 c.cin. are 
common. It is not possible to define a normal range, but 
it seems dear that the average normal is wdl below t 
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average in eases of duodenal ulcer, both in volume and 
acidity. I estimate 0.5 gm. of HCl in the whole of the 
aspirated night secretion to be very' roughly the upper 
limit of normality. No striking difference from normal has 
been observed in gastric ulcer patients. 

I am critical of the value in diagnosis of all 
secretion investigations, since the laws which 
govern them are laws of averages only, and 
therefore inapplicable to individual cases. It is, 
however, reasonable to regard excessive night 
secretion as a reinforcing indication for the 
operation cf vagotomy in a case of duodenal 
ulcer, for this procedure is knowm considerably 
to reduce secretion of acid at night (Dragstedt, 
1945! Orr and Johnson, 1947). I would also 
regard such a finding a.s a contraindication to 
gastro-enterostomy. 

The fallacies of test meals and secretion in- 
vestigations are numerous, but mostly tend to 
lower the observed values. High levels may 
therefore still be regarded as abnormal. The 
questioner is referred to the work of Ihre (1938) 
and of Teorell (1935). 

(a) T/ie differential measurement of gastric and 
duodenal pH . — ^The technique of simultaneous 
duodenal and gastric intubation vs difficult and 
time-consuming and could not be used 
routinely. Further, the electrical measurement of 
pH requires e.xpensive apparatus and is un- 
reliable unless skilfully carried out. Berk, 
Thomas and Rehfuss (1942) found evidence of 
a failure of adequate neutralization of acid in the 
duodenal bulbs of ulcer patients. 

H. D. Johnson, f.r.c.s. 
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Epidermophytosis 

Quray. — Could you advise me how to treat a 
case of active epidermophytosis, mainly of the 
palms of the hands, and slightly effecting the 
soles of the feet? It has been present for almost 
a year and has resisted the application of 
salicylic acid in methylated .spirit, and zinc and 
salicylic acid powder, I have also tried mjcil. 
X-raj treatment was given originally as the 
condition was thought to be cheiropompholyx. 


talc dusting powder night and morning between 
treatments. Follow this up with a s per cent, 
dithranol ointment for a week. Any reaction can y 
be treated with castor oil ointment bandaged on 
twice a day. Throughout, the feet can be well 
washed with soap and water. If the condition 
persists the diagnosis should be reconsidered. 

W. J. O’Donovan, o.d.e., .m.d. 

Enterospasin 

Query. — "Intestinal Obstruction due to Para- 
lytic Ileus due to Enterospasm.” This is a copy 
from a death certificate issued in respect of a s 
young patient of mine, after a post-morfeni rp 
examination and an adjourned inquest, who died 
after being ill for only two days. It would seem 
that the remote or the real cause that led up to 
the fatal issue was “enterospasm”, and I shall 
be grateful if you will inform me if this is a 
recognized disease entity. If so, what are its 
etiology, signs and symptoms? Would an 
initant poison such as arsenic, or any other 
poison, produce spasm in the intestines and 
cause paralytic ileus and intestinal obstruction? 

Reply. — ^Enterospasm is a disturbance of func- 
tion of the bowel which need not necessarily 
involve either disease or injury (by poison or 
otherwise) to the segment affected. It is a loose 
term unless applied in its strict physiological 
sense, and highly unlikely to cause serious ob- 
struction, since it is spasmodic, intermittently 
obstructive, and not succeeded by ileus (as fronu~' 
fatigue). The only poison commonly causing 
enterospasm is inorganic lead (lead acetate, 
oleate or oxide). Death from chronic lead 
poisoning ensues from classical plumbism 
(anmnr.i.n, colic, blue line, neuritis, and possibly 
encephclopathy) and not from ileus and 
obstruction. It seems likely that some twisting, 
internal herniation or band obstruction of the 
bowel has been nu'ssed at autopsy. 

Keith Simpson, m.d. 

Paludrine in Malaria in Children 

Query (from India). — I shall be grateful if you 
will give me the dosage and contraindications 
to the use of paludrine in malaria in children. 
Reply. — In adults, an effective therapeutic 


Reply. — ^The first consideration in a derma- 
tologist’s mind is that if epidermophy-tosis has 
been treated for a year and remains, then there 
is a high probability that the diagnosis was in- 
correct and that cheiropompholyx should be 
considered as an alternative. Such resistance to 
treatment and to a dose of X-rays is more 
characteri-vticof cheiropompholyx than of epider- 
mophytosis. But, assuming the first diagnosis, 
then paint the feet three times with neat 
fo^.ann solution, once every five days, using a 


dose of paludrine (0.3 gm. daily) does not pro- 
duce any toxic effects. Doses of i gm. daily in 
some persons may cause vomiting, abdominal 
discomfort, and signs of renal irritation. Thus 
there is a safe interval between the therapeutic 
and toxic dose. Paludrine is not contraindicated 
in children, who may be given the same fraction 
of the adult dose as is given in treatment with 
quinine. 

W1LLIA.M MACAnTHUR, K.C.D., D.S.O., M.D,, 

F.R.C.P. -tt 
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Vaplomy in the Treatment of Peptic 
Ulcer 

The iromediate and later effects of vagotomy in 
sis cases of peptic ulcer are recorded by C. F. W. 
Illingv.'orth and A. W. Kay (Edinburgh Medical 
Jouma!, October if)47> 54 ’ 54°)- -All patients 
were men'oith duodenal ulcers, and in one case a 
gastric ulcer also; in all cases there was a long 
histoiy of refractory indigestion with relapse 
k after one or more periods of medical treatment 
* in hospital; all were suffering at the time of 
operation from a severe and prolonged attack. 
Gastric motility and secretion were estimated 
before and after operation. In all cases the 
postoperative gastrograms showed almost com- 
plete immobility with only occasional slight 
alterations of tone. The effect of parasympa- 
thetic stimulation by intravenous injection of 
0.5 mgm. prostigmin rvas noted in four cases; 
before operation it caused a distinct increase in 
gastric ir.otility, but postoperatively was without 
effect. The immediate results of vagotomy were 
satisfactory in all cases, with complete relief of 
pain and indigestion. The relief, however, did 
not prove permanent; in one case, that with 
gastric as well as duodenal ulcer, theie was 
relapse within three months, and further opera- 
tion showed that the gastric ulcer had penetrated 
v-4he pancreas. Two other patients required 
gastrectomy, having relapsed eighteen months 
and two years after vagotomy. A fourth patient 
relapsed after eighteen months. The remaining 
two remained symptom-free after three yeats- 
Motility records showed that in each case return 
of symptoms was preceded by return of motor 
activity and positive response to prostigmin, 
which suggested that the recurrence was due to 
regeneration of the cut nerves; in two cases this 
fact was confirmed by microscopic examination 
after gastrectomy. In conclusion it is stated that 
although the end-results appear poor, useful in- 
formation was obtained; in five of the six cases 
there was prolonged healing of the ulcer, or 
prolonged relief of symptoms, following reduc- 
tion of gastric motility, although the acid level 
^ remained unchanged. A like result may be 
obtained by the use of drugs such as atropine, 
and there would seem to be an indication for 
investigation of substances with similar action 
without harmful side-effects. 

Thiouracil and Propylthiouracil in 
Thyrotoxicosis 

A Y^uATiox of the antithyroid drugs thiouracil 
and propylthiouracil for the pre-surgical pre- 
V. paration of thyrotoxic patients and also for the 


medical treatment of those in whom operation 
was not indicated has been carried out by R. C. 
Grauer, H. De Walt, and C. W*^. W. Elkin 
(American Journal of the Medical Sciences, 
Januar>^ 1948, 215, 63) in a series of one bun- 
dled patients, 63 of whom received thiouracil 
and 37 propylthiouracil. The general procedure 
tvas as follows : — 

Before fnstitufon of therapy a basal metabolisni test, 
galactose thyroid Unction test, serum cholesterol deter- 
mination and blo^ count were done on each patient. 
Throughout the course of treatment a white blood count 
and differential count were done weddj^ basal metabolism 
test, galactose thyroid and scnim cholesterol deterrama- 
tions two-weekly until maintenance dosage was tttablisbed, 
and thereafter less frequently. During the first three 
months patients were examined at weddy inten*als, 
then two-we^y for three months, and thereafter monthly. 
*1116 tldouracil-treated patients received i/io gm, thiouracil 
four times daily together with 5 capsules of solubilired 
liver for each o.i gm. thiouraefl. \Vhea the galactose index 
approached normal the dose of thiouracil was reduerf to 
o.t gm. twice drily as maintenance dose. The patients 
being treated medically received this dosage for nine 
months to one year; ihei' were then seen at regular intervals 
of throe to six months to determine whether toxic symp- 
toms had recurred. Those patients being prepared foe 
thyroidectomy were treated in the same manner initially, 
but ajfter a maintenance dose had been established, and 
both basal metabolism and galactose thyroid function 
tests were normal, the thiouraal w'as discontinued ^and 15 
drops of Dugol’s solution given thw times drily, the 
galactose thjToid function test being employed as means 
of indicatii^ when inrolution of ^he thyroid gland was 
complete. The patients treated 'with propylthiouracil 
received a dosage of so mgm. four times daily, the same 
plan being adopted for the maintenance dose as in the 
thiouraril-treated patients; when both basal metabolism 
and galactose thyroid function test were within normal 
range the dose of propylthiouracil was reduced to one-half. 
Ten patients writs given 5 drops of Lugol's solution twice 
daily in conjunction with 50 mgm. propylthiouracil four 
times daily. 

The results indicated that propylthiouracil 
was less toxic and more potent than thiouracil 
and could apparently be used with relative im- 
punity in thiouracil-treated patients. In the 
thiouracU-treated group it was found that the 
proph^'Iactic use of solubilized liver as a source 
of folic acid failed to prevent the occurrence of 

1 case of agranulocytosis, i of granulopenia, and 

2 of leucopenia, and that neither the use of 
pyrido.xine intravenously nor large doses of folic 
acid stimulated granulocj^tosis. Ten of fifteen 
patients treated . medically with thiouracil 
showed a remission of from 7 to 23 months. It 
is stated that *^the pre-sur^cal preparation of 
thyrotoxic patients with the antith^Toid drugs 
lessens the mortality rate and decreases the 
period of hospitalization**. 

Penicillin Therapy in Diphtheria 

The results of peniciUin therapy during an out- 
break of diphtheria at GdaBsk in Poland in 1046 
are recorded by S. J. Wszelaki and L. J. Handzel 
(Acta Medico Scandinavica, 194S, 129, 493). 
Foliotving a preliminan' series of cases treated 
in Januaiy-May 194^/ in which penicillin was 
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average in cases of duodenal ulcer, both in volume and 
acidity. I estimate 0.5 gm. of HCl in the whole of the 
aspirat^ night secretion to be very roughly the upper 
limit of normality. No striking difference from normal nas 
been observed in gastric ulcer patients. 

I am critical of the value in diagnosis of all 
secretion investigations, since the laws which 
govern them are laws of averages only, and 
therefore inapplicable to individual cases. It is, 
however, reasonable to regard excessive night 
secretion as a reinforcing indication for the 
operation cf vagotomy in a case of duodenal 
ulcer, for this procedure is known considerably 
to reduce secretion of acid at night (Dragstedt, 
i 9 dS; Orr and Johnson, 1947). I would also 
regard such a finding as a contraindication to 
gastro-enterostomy. 

The fallacies of test meals and secretion in- 
vestigations are numerous, but mostly tend to 
lower the observed values. High levels may 
therefore still be regarded as abnormal. The 
questioner is referred to the work of Ihre {1938) 
and of Teorell (1935’). 

(2) The differential measurement of gastric and 
duodenal pH , — ^The technique of simultaneous 
duodenal and gastric intubation is difficult and 
time-consuming and could not be used 
routinely. Further, the electrical measurement of 
pH requires e.\pensive apparatus and is un- 
reliable unless skilfully carried out. Berk, 
Thomas and Rehfuss (1942) found evidence of 
a failure of adequate neutralization of acid in the 
duodenal bulbs of ulcer patients. 

H. D. Johnson, f.r.c.s. 
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Epidermophytosis 

Query. — Could you advise me how to treat n 
case of active epidermophytosis, mainly of the 
palms of the hands, and slightly effecting the 
soles of the feet? It has been present for almost 
a year and has resisted the application of 
salicylic acid in methylated spirit, and zinc and 
salicylic acid powder. I have also tried mjcil. 
X-ray treatment was given originally as the 
condition \s-as thought to be cheiropompholyx. 


talc dusting powder night and morning beuveen 
treatments. Follow this up with a 5 per cent, 
dithranol ointment for a week. Any reaction can 
be treated with castor oil ointment bandaged on 
mice a day. Throughout, the feet can be well 
washed with soap and water. If the condition 
persists the diagnosis should be reconsidered. 

W. J. O’DoN'OVAN, O.B.E., M.D. 

Enterospasm 

Query. — "Intestinal Obstruction due to Para- 
lytic Ileus due to Entcrospasm.” This is a copy 
from a death certificate issued in respect of a 
young patient of mine, after a post-mortem ■> 
examination and an adj’oumed inquest, who died 
after being ill for only two days. It would seem 
that the remote or the real cause that led up to 
the fatal issue was “entcrospasm”, and I shall 
be grateful if you will inform me if this is a 
recognized disease entity'- If what arc its 
etiology, signs and symptoms? Would an 
initant poison such as arsenic, or any otiicr 
poison, produce spasm in the intestines and 
cause pamlytic ileus and intestinal obstruction? 

Reply. — Entcrospasm is a disturbance of func- 
tion of the bowel which need not nec«sari!y 
involve either disease or injury (by poison or 
otherwise) to the segment affected. It is a loose 
term unless applied in its strict physiological 
sense, and highly unlikely to cause serious ob- 
struction, since it is spasmodic, intermittently 
obstructive, and not succeeded by ileus (as frortu- 
fatigue). The only poison commonly' causing 
entcrospasm is inorganic lead (lead acetate, 
oleate or oxide). Death from chronic lead 
poisoning ensues from classical plumbism 
(anaemia, colic, blue line, neuritis, and possibly 
encephelopathy) and not from ileus and 
obstruction. It seems likely that some twisting, 
interna! herniation or band obstruction of the 
bowel has been missed at autopsy. 

Keith Simpsos, 

Paludrine in Malaria in Children 
Query (from India). — I shall be grateful if you 
will give me the dosage and contraindications 
to the use of paludrine in m, 3 laria in children. 
Reply. — In adults, an effective therapeutic 


Reply. — ^The first consideration in a derma- 
tologist’s mind is that if epidermophytosis has 
been treated for a year and remains, then there 
is a high probability that the diagnosis was in- 
correct and that cheiropompholyx should be 
considered ns an alternative. Such resistance to 
treatment and to a dose of X-niys is more 

characterinicof cheiropompholyx than of epider- 
mophytosis. But, assuming the first diagnosis, 
then paint the feet three times with neat 
formalin solution, once every five days, using a 


dose of paludrine (0.3 gm. daily) does not pro- 
duce any toxic effects. Doses of i gm. daily in 
some persons may cause vomiting, abdominal 
discomfort, and signs of renal irritation. Thus 
there is a safe interval between the therapeutic 
and to.xic dose. Paludrine is not contraindicated 
in children, who may be given the same fraction 
of the adult dose as is given in treatment rvith 
quinine. 

William MAcAnTimn, k.c.d., d.s.o., .m.d., 

F.n.c.p. 
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of a 10 per cent, solution, with minimum four 
doses, and maximum twenty-four doses. In 
.most cases improvement was noted on the 
second daj-, i.e., after eight doses of to c.cm. 
calcium — the tremor, optic hallucinations, and 
sleeplessness disappeared. In two cases treat- 
ment had to be continued for several daj-s before 
the disappearance of acute sj-mptoms. It is stated 
that the use of hj-pnotics in delirium tremens is 
contraindicated. 

The Oxytocic Action of Methergine 

Methercine, a partially sj-nthesized ergot 
^alkaloid known as methylergonovine, has been 
used in the third stage of labour, immediately 
after the birth of the infant, to facilitate the 
delivery of the placenta in "ii cases, of which 
269 were primiparae and 442 multipart (J. E. 
Tritsch, E. Schneider, and E. F. Longworth: 
iVcrr York State Jourrtal of Medicine, February i, 
*948, 48, 293). The dosage employed was 2 
c.cm. of methergine, containing 0.2 mgm. per 
C-cm., by intravenous route. The average blood 
'^loss tvas 113.17 c.cm. (gross); the average length 
of the third stage was 7.01 minutes; incarcera- 
tion of the placenta occurred in 0.86 per cent, 
of cases, all easilj’ removed. In conclusion it is 
stated that methergine proved to be non-toxic. 
Its use seemed definitely to reduce post-partum 
blood loss and accelerated the delivery of the 
placenta by about 3! minutes on the average. 

The Sedimentation Rate in Early 
Remission of Pernicious Anaemia 

The value of the blood sedimentation rate as an 
Wly criterion of begiiming remission in per- 
nicious an$mia has been studied by G. Totter- 
man and K. Lauria {Annates Medicinee Internes 
Pennies, 1947, 36, 687) in a series of seventy-five 
rases, including eighteen cases of pernicious 
tape-worm anemia. Repeated tests were carried 
out before and after institution of treatment, in 
forty-six cases once weekly and in twenty-nine 
more often, generally at two-day inteiv'als. The 
changes in the sedimentation rate were com- 
pared with changes in the reticulocjte and 
erythrocs’te counts. The patients were mostly 
. submitted to liver shock therapy. In thiity'-nine 
cases an improvement in the sedimentation rate 
Was noted shortly after the institution of treat- 
ment, in twenty-five there was moderate im- 
provement, and in only eleven cases was no 
early change noted. In six cases improvement in 
the sedimentation rate occurred before the 
reticulocyte crisis; in forty-one simultaneously, 
and in eleven immediately after the reticulocyte 
crisis. In the eighteen cases of pemiedous tape- 
W’orm an$mia, anthelmintic treatment only was 
administered in eight cases, resulting in im- 


provement of the sedimentation rate before the 
reticulocyte aisis in two cases, simultaneously in 
five, and in one without reticulocytosis. In the 
remaining ten cases liver preparations were given 
in cronjunction with the worm remedy; an early 
reduction of sedimentation rate was observed 
when the rate had been initially raised, but this 
tendency was absent when the initial sedi- 
mentation rate was low. In those cases in which 
a emmbined syphilitic infection was present, no 
permanent improvement in the sedimentation 
rate and blood picture was obtained unless 
crombined syphilitic and anti-anmmic treatment 
was given. On the basis of the results of the 
investigation it is concluded that “the sedi- 
mentation rate may serve much earlier than the 
erythrocyte count as a criterion of beginning 
remission in the majority of cases of pernicious 
anaimia”. 

The Sedimentation Rate in Abortion 

Itc spontaneous complete and incomplete abor- 
tion the sedimentation rate is raised. In the 
post-abortion period, diminution of erythrocytes 
in the sediment, raising of sedimentation 
rate, and occasionally progressively' positive 
Takata-Ara reaction suggest the existence of 
complications. As a diagnostic and prognostic 
aid the sedimentation rate is superior to all other 
tests and, although not absolutely specific, is of 
value because of its simplicity. The time abor- 
tion occurs does not affect the sedimentation 
rate values. After eracuation of the uterus the 
figure is increased. A figure of 25 to 30 after 
esacuation of the uterus usually means clinical 
deterioration. The postoperative course svill be 
normal if the figure is imder 10 mm. The sedi- 
mentation rate tends to decrease and return to 
normal limits within about six days, when 
prognosis is favourable and recovery prompt 
(A. de Marchi: Ardtivio di Obstetricia e Gine- 
cologia, November-December 1947, 52, 361). 
In afebrile incomplete abortion occurring in the 
second month there was normal recovery' in 
46.8 per cent.; in 53.15 per cent, the tests 
showed deterioration, even though the course 
was apparently normal, there being evidence 
later of genital inflammation. In abortions in the 
third month the percentages were similar — ^40 
per cent, svith normal recovery', 60 per cent, 
svith persisting genital inflammation. The 
Takata-Ara reaction was absolutely positive in 
only' two out of a hundred cases. These patients 
were subsequently found to have cholecyatitis. 
In 20 cases the reaction wes partly' positive; 25 
of these showed increased sedimentation rate. 
In some cases, however, the Takata-Ara reaction 
was positice when the sedimentation rate was 
slow, and negative when the sedimentation rate 
was rapid. 
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used with success in cases refractory to serum although as much as 128 mgm. morphine da 

therapy and in those in which the use of was given by injection in one case, and 

heterogeneous albumin serum was contra- another codeine by mouth, 32 mgm. foi 

indicated, a further obscn'ation was carried out hourly, up to a total of 192 mgm. Sodium s: 

beUveen June-December 1946. The patients cylate, given in dosage of 0.6 to 4 gm. to fc 
were divided into three groups: in the first, patients, was present in the milk in (juantities 
serum therapy was used exclusively; in the 0.02 to i mgm. four hours after the last dose 
second, serum and penicillin combined; and in each case, and also traces of quinine wi 
the third, penicillin exclusively. In the first present in the milk of tsvo women to whom f 
group several cases proved refractory to serum doses of 300 mgm. quinine sulphate were givi 
therapy and penicillin -was given in addition. In and in four who received 7 doses of 640 mgi 
the second group there were four deaths, and in in one case thirty minutes after ingestii 

the third group, one, a child admitted in an Sulphanilamide has been found in the bre 

advanced stage of the disease who died the milk of women receiving 2 gm and 4 gm.; in 1 
following day. With serum therapy disappear- former instance in amounts of 3.8 to 13.7 mg 
ance of fever occurred betsveen the third and over three days, and in the latter in amounts 
eighth day — .average 4.9; with penicillin, the 11.7 to 54 mgm. Although nicotine has bi 
fever disappeared betsveen the second and sixth found in the milk of smoking mothers, ( 
day — average 3. There was disappearance of babies were apparently unaffected even wl 

membrane with serum therapy bet\s-een the the amount present was as high as 0.73 mg 

third and eleventh day’ — average 6; with peni- per litre. The bowels of ii out of 33 babies w 
cillin between the third and eleventh day — affected when aloin svas given as a purgative 
average 4. The dosage of penicillin employed the mother on the fifth post-partum d 
^averaged 100,000 O.xford units daily; in severe although evidence of aloin in the milk was 01 
cases higher dosage was used. A comparison of present in 7 of 1 1 cases tested. Likewise phen 
the mortality figures for the last seven months of phthalein affected the bowels of 10 out of 
194s and 1946 showed that the mortality rate infants, but there was no evidence of its preset 
for the former was 25 per cent, and for 1946, in the milk. The report concludes with a note 
only s per cent. It is stated that this decrease DDT and the possibility of the introduction 

must be attributed to the improved methods of the drug into the milk of cattle partaldng 

treatment, including penicillin therapy. It was foliage which has been sprayed by the msec 
found that penicillin acted more quickly and cide. In this conne.xion the investigators co 

efficiently’ than serum alone on the growth and eluded that "intensive research w'as necessary^ 

spread of the diphtheria organisms, and as an the toxicity of milk from cows ingesting DD 

agent against secondary infection, such as 13. sprayed foliage”. 

streptoeocais and the Plant- Vincent sy’ndrome, 

penicillin was the method of choice. CalcUim StOSs" Therapy in 

Delirhm Tremens 

The Excretion oj Evtl^S in l^iilh Tw'ENTV'-nine cases ofdelirium tremens, of ag 

Among drugs which have been found to be ranging from rtventy’ to fifty’ years, were treat 
excreted in mothers’ milk are soditim bromide, with calcium (Sandoz) in high dosage, and t 

phenobarbitone, pentothal, sulphanilamide, results are recorded by Z. Klimo {Prax 

nicotine, sodium salicylate, quinine, and aloin February’ 19, 1948, 37, 135). Each patic 

and phenolphthalein given as purgatives (J. H. received 40 to 60 c.cm. of 10 per cent, calciu 

Burn; British Medical Bulletin, 1947, 5, 190). solution daily, i.e. i to 3 ampoules, by’ intr 

Sodium bromide, which was given to ten women venous and intramuscular route. For the intr 

in dosage of 6 gm. daily for three to five days, venous administration a 20 per cent, solutn 

was found in 37 out of 38 samples of milk, and in was employed. In conjunction with the calciu 

four of the infants there was clinical evidence of therapy’, vitamins Bj and C, and cardiac medic 

bromism. Phenobarbitone has been found in the ments were given by mouth. The results beg; 

milk of mothers receding 2 grains (0.13 gm.) to appear tivo to three days after the beginnir 
daily, but there was no evidence of any effect on of treatment, when the patient slept. At the cn 
the infants. Following administration of pento- of the acute stage, which concluded with a lor 
thal for excision of a branchial cy’st in a woman sleep, 10 c.cm. of 10 per cent, calcium solutio 
tivclve days post-partum, a barbiturate con- were given daily with 10 c.cm. glucose, 20 p( 
centration of 2 mgm./ioo c.cm. was present in cent, solution, and to to 20 units of insulir 
the milk from the right breast fourteen minutes The duration of treatment was from 3 to 6 
after the injection. Neither morphine nor day’s, average 15 days. The average total dosag 
odeine has been found in the mother’s milk, of calcium employed was 10 doses of 10 c.cir 
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of a 10 per cent, solution, with minimum four 
doses, and majamum tiventy-four doses. In 
most cases improvement was noted on the 
second da}’, i.e., after eight doses of lo c.cm. 
calcium — the tremor, optic hallucinations, and 
sleeplessness disappeared. In two cases treat- 
ment had to be continued for several da}'s before 
the disappearance of acute ss’mptoms. It is stated 
that the use of hs-pnotics in delirium tremens is 
contraindicated. 

The Oxytocic Action of Methergine 

- ^ferHEHGINE, a partially sj'nthesized ergot 
^alkaloid known as methylergonovine, has been 
used in the third stage of labour, immediately 
after the birth of the infant, to facilitate the 
deliver}’ of the placenta in 71J cases, of which 
269 were primipar® and 442 multipat® (J. E. 
Tiitsch, E. Schneider, and E. F. Longtvorth: 
iVcic York State Journal of Medicine, Februar}’ t, 
I 948 > 481 293). The dosage employed was 1 
c.cm. of methergine, containing 0.2 mgm. per 
c,cm., by intravenous route. The average blood 
.^loss was 115.17 c.cm. (gross); the average length 
of the third stage was 7.01 minutes’, incarcera- 
tion of the placenta occurred in 0.86 per cent, 
of cases, all easily removed. In conclusion it is 
stated that methergine proved to be non-tordc, 
its use seemed definitely to reduce post-partum 
blood loss and accelerated the delivery of the 
placenta by about 3! minutes on the average. 

‘The Sedimentation Rate in Early 
Remission of Pernicious Anaemia 

The value of the blood sedimentation rate as an 
^ly criterion of beginning remission in per- 
m'cious anemia has been studied by G. Totter- 
man and K. Lauria {Annates Medicince Internee 
Fennite, 1947, 36, 687) in a series of sevent}’-five 
cases, including eighteen cases of pernicious 
tape-worm an®mia. Repeated tests were carried 
out before and after institution of treatment, in 
fort}--six cases once weekly and in twent}’-nine 
more often, generally at two-day interv’als. The 
changes in the sedimentation rate were com- 
pared with changes in the reticuloc}’te and 
eiythrocv’te counts. The patients were mostly 
submitted to liver shock therapy. In thirt}’-nine 
a cases an improvement in the sedimentation rate 
was noted shortly after the institution of treat- 
ment, in twentj’-five there was moderate im- 
provement, and in only eleven cases w’as no 
early change noted. In six cases improvement in 
the sedimentation rate occurred before the 
reticulocyte crisis; in forty-one simultaneously, 
and in eleven immediately after the reticulocyte 
crisis. In the eighteen cases of pernicious tape- 
worm an®mia, anthelmintic treatment only was 
-f administered in eight cases, resulting in im- 


provement of the sedimentation rate before the 
reticulocyte crisis in two cases, simultaneously in 
five, and in one w’ithout reticulocytosis. In the 
remaining ten cases liver preparations were given 
in conjunction with the w’orm remedy; an early 
reduction of sedimentation rate was observed 
when the rate had been initially raised, but this 
tendency’ was absent w’hen the initial sedi- 
mentation rate W’as low. In those cases in W’hich 
a combined st’philitic infection tvas present, no 
permanent improvement in the sedimentation 
rate and blood picture was obtained unless 
combined syphilitic and anti-an®mic treatment 
was given. On the basis of the results of the 
investigation it is concluded that “the sedi- 
mentation rate may serve much earlier than the 
erythrocj’te coimt as a criterion of beginning 
remission in the majorit}’ of cases of pernicious 
an®mia”. 

The Sedimentation Rate in Abortion 

In spontaneous complete and incomplete abor- 
tion the sedimentation rate is raised. In the 
post-abortion period, diminution of ery’throc.vtes 
in the sediment, raising of sedimentation 
rate, and occasionally progressively positive 
Takata-Ara reaction suggest the existence of 
complications. As a diagnostic and prognostic 
aid the sedimentation rate is superior to all other 
tests and, although not absolutely specific, is of 
value because of its simplicity’. The time abor- 
tion occurs does not affect the sedimentation 
rate -values. After evacuation of the uterus the 
figure is increased. A figure of 25 to 30 after 
evacuation of the uterus usually means clinical 
deterioration. The postoperative cxiiuse will be 
normal if the figure is under 10 mm. The sedi- 
mentation rate tends to decrease and return to 
normal limits within about six days, when 
prognosis is favourable and recovery’ prompt 
(A. de Marchi: Archivio di Obstetricia e Gine- 
cologia, November-December 1947, 52, 361). 
In afebrile incomplete abortion occurring in the 
second month there w’as normal recovery’ in 
46.8 per cent.; in 53.15 per cent, the tests 
showed deterioration, even though the course 
was apparently normal, there being evidence 
later of genital inflammation. In abortions in the 
third month the percentages were similar — 40 
per cent, with normal recovery’, 60 per cent, 
with persisting genital inflammation. The 
Takata-Ara reaction was absolutely positive in 
only two out of a hundred cases. These patients 
were subsequently found to have cholecy’stitis. 
In 20 cases the reaction was partly positive; 15 
of these show ed increased sedimentation rate. 
In some cases, however, the Takata-Ara reaction 
■was positive when the sedimentation rate -was 
slow’, and negative when the sedimentation rate 
was rapid. 
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REVIEWS OF BOOKS 


Progress in Clinical Medicine. Edited by 
Raymond Daley, m.d., m.r.c.p., and 
Henry G. Miller, m.d., m.r.c.p., d.p.m. 
London: J. & A. Churchill Ltd., 1948. 
Pp. xi and 356. Figures 39. Price 21s. 
The editors, assisted by ten physicians, wisely 
chosen for exceptional knowledge of tlieir 
subjects, have produced a book dealing in a 
highly practical manner tvith the major ad^•ances 
in clinical medicine. All the main systems of the 
body of especial interest to the general physician 
are considered, as also venereal diseases, tropical 
medicine, metabolic disorders, psychomatic 
medicine, and the control of infections. In view 
of the rapid development of knowledge of the 
properties and value of the antibiotics, it is a 
matter of congratulation to find this subject dis- 
cussed with such lucidity and economy of 
expression, without the common failing of 
exclusion of important information. Few 
criticisms can be made. In the treatment of 
venous thrombosis it might be wiser to recom- 
mend the maintenance of the prothrombin level 
at a percentage (e.g. 100) above the normal for 
the individual, rather than to rely on 30 to 35 
seconds as the safety level. The test is so 
sensitive to slight differences of technique that 
the latter method is fraught tvith hazard. We 
are told that ankylosing spondylitis is often 
erroneously treated as a clinical entity separate 
from rheumatoid arthritis. In the next edition 
the author should either delete this statement, or 
elaborate it to justify a highly contentious 
remark. The sections on lung abscess and 
pulmonary' neoplasms, although excellent in 
themselves, contain no strikingly new material 
and scarcely justify their inclusion in a book of 
this order. The work is well illustrated and the 
publishers are to be congratulated on the high 
standard of production. 

Hearing Aids: An. Experimental Study of 
Design Olfectives. By Hallowell Davis, 

S. S. Stevens, R. H. Nichols, jun., 
C. V. Hudgins, R. J. Marquis, G. E. 
Peterson and D. A. Ross. London; 
Oxford University Press, 1947. Pp. viii 
and 197. Price iij, 6d. 

This study comes from the Electro-Acoustic and 
Pss'cho-Acoustic Laboratories of Harvaid Uni- 
vereirv, and is closely related to the work of the 
Committee on Electro-Acoustics of the Medical 
Research Council in this country, which 
recentiv published its report iHUd. Res. Coun. 
Rep., No. 261, 1947)- The war gave an impetus 
to this work in two directions: first, the develop- 


ment for military- purposes of new clectrica 
equipment, particularly miniature radio valve; 
and telephones, which lent themselves to in 
corporation in hearing-aids of higher cfficicncj 
and greater convenience than those preriously 
available; second, war-deafened veterans set tht 
pensions hospitals the task of choosing the bes 
from the dozens of hearing-aids on the com- 
mercial market,, and so necessitated the testini 
and evaluation of current models. Dr. Hallowel: 
Davis and his colleagues came to the conclusior 
that the differences between models of thi 
leading manufacturers were relatively slight and 
future improvement will probably not be great; 
none of the present models brings speech to thi 
defective ear with the crisp clarity that is needed 
for maximal intelligibility under conditions ol 
noise and stress. The authors are of opinion, as i 
result of their investigations, that it is a fallacy 
that hearing-aids, like eyeglasses, must b< 
“fitted” to the detailed idiosyncrasies of thi 
individual impairment, and, on the contrary, 
that the electro-acoustic properties best suited 
to one type of hearing loss are those best suitec 
to all, or nearly all. Regardless of the nature ol 
their particular defect, most patients hear besi 
with an instrument which amplifies all fre- 
quencies uniformly, or with moderate emphasis 
of the higher frequencies. A single versatile 
instrument of appropriate general characte^ 
istics, with a variable tone control and a semi- 
permanent adjustment of maximum acoustic 
output, is best; but even with the most perfcci 
hearing-aid not all c.ases will achieve entirely 
satisfactory results. Proper indoctrination in the 
use of a hearing-aid and subsequent auditory- 
training will continue to be of great importance 
for the severely hard of hearing. This is an 
important monograph, well and unusually pro- 
duced by having the ty-pescript of each page 
photographically- reproduced. 

Penicillin in Syphilis. By Joseph Eari-F 
Moore, m.d. Oxford: Blackwell Scien- 
tific Publications Ltd., 1948. Pp. x and 
319. Figures 57. Price 27s. 6d. 
Forty-four American clinics have been co- 
ordinated for a nation-wide study of the action 
of penicillin in syphilis, and D." Moore, as 
chairman of the responsible subcommittees, is 
in a unique position to present concrete facts 
concerning the many thousands of p.aricnts 
treated. Much of the early work had to be 
res-iewed afresh in the light of more recent know- 
ledge concerning the v.-irying amounts of the 
penicillin fractions G, F, X and K and the total 
dosage present in a given ampoule of com- 
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mercial penicillin. Data concerning early sy- 
philis, containing the pooled experience of 
^ jJ5,ooo treated cases, cover schedules of com- 
mercial penicillin in aqueous solution up to 2.4 
mega units, and followed for eleven to eighteen 
months. Special attention is paid to the rationale 
and technique of penicillin in oil-beesivax pre- 
parations, and these sections especially should 
be studied by all practitioners. A chapter is also 
devoted to the masking of incubating sj-philis by 
penicillin given for gonorrhoea, and the import- 
ance of watching these cases for at least four 
, months after treatment is stressed. Other 
*chapters include the pharmacologj- of penicillin, 
penicillin in experimental syphilis, and the 
effects of the drug on latent, cardiovascular, 
ocular, congenital, prenatal and neuro-sj'philis. 
The book, which is identical with that published 
in the U.S.A., has a large number of interesting 
graphs and tables and an extensive bibliography 
which, by reason of last minute additions, is 
complete to October 1946. This important work 
is of the excellence expected of the author of 
“The Modem Treatment of Syphilis” and 
should be read by all who are ever called upon to 
give a dose of penicillin for venereal disease. 

T/ie Child’s Lung: Developmental Anatomy, 

~ Physiology and Pathology. By Stefan 
Engel, m.d. London: Edward Arnold & 
Co., 1947. Pp. viii and 332. Illustrations 
- 283. Price 40J, 

The primary' object of this monograph is to 
emphasize the importance of the anatomical 
approach to pulmonary physiologj* and path- 
olog}' in childhood. The author has given a 
detailed presentation of the anatomical features 
of the thorax, bronchial tree and lungs in each 
age-group: this is fundamentally important, 
since the anatomical features change so much in 
the growing child. Phj-siological characteristics 
and pathological peculiarities are correlated with 
the anatomical features in each age-group. The 
book is well produced and liberallj' illustrated 
with diagrams and photomicrographs. 

The Secret Instrument. By Walter Rad- 
CLiFFE. London: Wm. Heinemann 
(Medical Books) Ltd., 1947. Pp. xv'i and 
83. Figures 23. Price los. 6 d. 

Vn. Radcuffe provides a well-written and 
interesting account of the invention of the 
obstetric forceps by the Chamberlen family in 
the 1 6th century and the evolution of the 
modem instrument. The history of the Cham- 
berlens and the attempts of others to discover 
the secret of the forceps which the family held 
for over a hundred years makes enjoyable 
' reading, 
t A 
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NEW EDITIONS 

The fifth edition of Medicine: Essentials for 
Practitioners and Students, by G. E. Beaumont, 
D.M., r.R.c.p., D.p.H. (J. & A. Churchill Ltd., 
30ir.), contains a number of new articles dealing 
respectively with infective hepatitis, erythro- 
blastosis, scrub typhus, fibrocystic disease of 
the pancreas, primary atypical pneumonia, 
congenital agenesis of the lung, cestrogens in 
the treatment of carcinoma of the prostate, 
thiouracil in thjTotoxicosis, homologous serum 
jaundice, aspirin and phenol poisoning. 

Modem Drugs in General Practice, by Ethel 
Browning, M.D., ch.b., in its second edition 
(Edward Arnold & Co., izr. 6d.) contains a 
chapter on penicillin with methods of ad- 
ministration and clinical indications. Develop- 
ments in the use of the sulphonamide drugs, 
and a number of new antiseptics are also among 
the new material. 

Mucth new material has been added to The 
American Illustrated Medical Dictionary, by 
W. A. Newman Dorland, A..M., ai.D., f.a.c.s., 
in its rwenty'-first edition (W. B. Saunders 
Co., Ltd., 4or.), representing the many advances 
in medicine, surgery, biochemistry and pharma- 
cology during the war years. A useful table of 
preparations with dosage in both apothecaries 
and metric sv'stems is included. 

Year Book of General Medicine, 1947, edited by 
George F. Dick, M.n., and colleagues (Year 
Book Publishers Inc., Chicago; H. K. Lewis 
& Co., 2ir.), contains among a wealth of new 
material sections on the control of air-bome 
infection by the use of triethylene glycol 
vapom, BCG inoculation in the prophylaxis of 
tuberculosis, the use of the antihistamine drugs 
in asthma, folic acid in the treatment of macro- 
cjtic ansmia, and the prophylactic use of for- 
malized mumps virus. 

NEtv sections on typhus, glandular and un- 
dulant fevers, influenza, and encephalitis lethar- 
gica have been added to Essentials of Fevers, 
by Gerald E. Breen, m.d., b.ch., d.p.h., d.o.m.s., 
in its second edition (E. & S. Livingstone Ltd., 
rsr.), and much new material has been included 
in other sections. The appearance of the new 
edition of this book on fevers, which has been 
out of print for some time, is welcome. 

Haijc-\\'hite*s Materia Medico, Pharmacy, 
Pharmacology and Therapeutics, revised by A. H. 
Douthwaite, M.D., f.r.c.p., in its twenty-seventh 
edition (J. & A. Churchill Ltd., lyr.) has been 
subjected to complete revision. Sections on the 
antibiotics, curare, benadryl, and DDT are 
among the many additions, and the sections on 
sex hormones have been revised. 
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NEW PREPARATIONS 
Depropanex (deproteinated pancreatic extract) 
is an antispasmodic substance which is stated to 
have been used with success in the treatment of 
intermittent claudication associated tvith artetial 
disease, peripheral vascular disease, renal and 
ureteral colic, and dysmenorrhaa. It is supplied 
in rubber-capped vials of lo c.cm. for intra- 
muscular injection, price ais. plus 4s. Sd. pur- 
chase tax, bj Sharp and Dohme Ltd., West Hill 
Laboratories, Hoddesdon, Herts. 

Immune Serum Globulin (Human): Lederle 
' — ^Prepared from human placentas.ior use in 
the treatment and prophyla.\-is of measles, this 
new concentrated human serum globulin is 
stated to contain approximately 16 per cent, 
gamma globulin. It is claimed that timely 
administration not only prevents or modifies 
the attack but also lessens the incidence of 
complications. The manufacturers are Lederle 
Laboratories Division; Distributors — Cyanamid 
Products Ltd., Brettenham House, Lancaster 
Place, London, W.C.2. 


cance and Results of Pediatrics” will be d 
topics for discussion. Ait pediatricians are ir 
vited lo participate. Full paiticulars can b 
obtained from the Centcnaiy Congress Cow 
mittee, Bokay Janos 0.53, Budapest S, Hungan 

MEDICAL FILMS 

At the Southern Counties Medical ExhibUioi 
to be held at the Polygon Hotel, Southamptor 
April 20 - 32 , a programme of medical films vi 
be presented each day at 3 p.m. Among IV 
films to be shown are several dealing svith th 
subject of anaesthesia. 

Curare film . — A film on d-tubocuraria 
chloride, prepared by the Wellcome Film Uni 
was shown at the Wellcome Research In 
stitute on February 19. The film, which is ii 
colour, demonstrates the effect of the drug vhei 
used experimentally and in surgical ptactia 
It is now available for exhibition to practitioner 
and students. Applications should be made t 
the Wellcome Film Unit, the Wellcome Re 
search Institution, 183-193 Euston Road 
London, N.W.i. 


A NEW VARICOSE VEIN NEEDLE 
A NEtv varicose vein needle with a roughened 
head, which scarifies the venous intima and so 
produces a more perfect thrombosis than when 
a sclerosant only is employed, has recently been 
placed on the market. Other advantages claimed 
for the needle, of which an enlarged view of the 
head is shotvn in the illustration, are that the 



rocket-shaped nose facilitates entry into the vein, 
and gentle manipulation of the pliant shaft will 
traumatize the intima without unnecessary- 
damage. The manufactureis are John Bell & 
Crojden, Wigmore Street, London, W.i, who 
have produced the needle for Mr. Rowden 
Foote. 


HUNGARIAN CENTENARY CONGRESS 
OF PiEDIATRICS 

The Hungarian Medical Trade Union is 
arranging a medical convention in Budapest 
bettveen September 4-12, 1948, during which 
period the Piediatrie Section will organize an 
International Congress of Picdiatrics. Two of the 
five days will be devoted to plenary sessions of 
all sections, and on three days "Rheumatic 
Fever”, "Toxicosis” and the "Social Signifi- 


NAPT MEDICO-SOCIAL SECTION 
The Inaugural Meeting of the NAPT Medico 
Social Section will be held on Friday, May ^7 
1948, at s p.m. at the British Medical Assoew 
tion House, Tavistock Square, London, W.C-t 
Sir Robert Arthur Young, C.B.E., Vice-Cbair 
man of the Council of the NAPT, trill preside 
and Mr. Anthony Greenwood, M.P., ttti 
address the meeting on “Social Aspects 0 
Tuberculosis”. 

THE EMERGENCY BED SERVICE 
The Emergency Bed Service (E.B.S.) of Kinj 
Edward’s Hospital Fund for London, which 101 
nearly ten years has assisted general practitionen 
in finding hospital beds for acute cases, hs: 
decided to extend its functions to provide in- 
formation on other points connected with then 
work, such as the time and place of ouf-patieni 
clinics, ambulance services, and agencies loi 
the help of chronic patients. Inquiries shouW 
be addressed to MONaicli 3000, The address 
of the E.B.S. is to Old Jewry, London, E.C.a 

Change of address; Owing to the termination ol 
theii lease I'll Lilly and Company Ltd. ha't 
vacated the offices at 2-4 Dean Street, London, 
W.I, and all future correspondence should be 
addressed to them at Basingstoke. 


The contents of tlie May issue, which w-ili include a 
symposium on "Diseases of the Sltin", w-ilt be found on 
pace taxis- at the end of the ads'crtiscmcnt section. 
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ATOPIC AND ALLERGIC DISTURBANCES 
OF THE SKIN 

By R. M. B. MACKENNA, M.D., F,R.C.P. 

Physician in Charge of the Dermatological Department-^ St. Bartholomeso' s 
Hospital; Physician, St. John's Hospital for Diseases of the Skin. 

For present purposes I shall adopt a well-known definition and say that 
"allergy is a state of altered reactivity of the skin as a result of previous 
contact with an allergen or antigen”. This alteration in reacti\aty is caused 
by the first exposure to the allergen or antigen, but is made manifest by 
subsequent contacts. To a much greater degree than is usually realized the 
phenomenon is a principal factor in the etiology of many eruptions, and 
modifies the course of many more; for example, some of the eruptions of 
secondary syphilis have been regarded as allergic, and there are numerous 
rashes which may be referred to as “toxic erjthema” which are visible 
manifestations of allergic phenomena. 

Atopy is a subject which has not .received much attention in general 
medical literature in this country. The atopic individual has an inborn 
tendency to react and but little tendency to exhibit fixed allergic patterns; 
he is a stage beyond the allergic person. J. H. Stokes (194a) has emphasized 
that in differentiating atopic from allergic subjects the significant factor is 
the inveterate propensity of the former to react, a propensity which extends 
to every part of their being and leads to non-striated muscle crises, dis- 
turbed mental reactions, paroxysms of itching, and inflammatoty^ responses 
of their skins. The person suffering from the eczema-asthma-hay fever 
syndrome is the typical example of the atopic individual. 

ATOPIC DERMATITIS 

The name “atopy” is said to be derived from the Greek aroma, which means 
“strangeness” or “oddness”, and thus by implication has been translated as 
“a strange disease”. The term was first used by Coca (1926) to define certain 
clinical forms of human hypersensitiveness that do not occur, so far as is 
known, in the lower animals, and which are subject to hereditary iirfluence. 
The substances to which atopic patients are sensitive are called aiopens, 
and the antibody-like substances found in their blood sera are called 
reagins. The latter are said to differ from anaphylactic antibodies. It has 
been suggested that atopens may be absorbed through the skin and other 
“surface membranes”. 
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An atopic eruption may be diagnosed if the following postulates are 
fulfilled:— (i) There is a family history of asthma, hay fever or eczema; 
(2) a personal history which reveals other atopic manifestations; (3) the 
demonstration of passive transfer of sensitization. When dealing with in- 
fants it is often impossible for all these postulates to be fulfilled, but as an 
accurate family history can usually be obtained, and as eczema is the 
presenting symptom in 90 per cent, of atopic cases, “atopic eczema" can 
be diagnosed in babies with some accuracy. 

Sensitivity test . — The mechanism of passive transfer of sensitivity %vas 
first demonstrated by Prausnitz and Kiistner (1921) and is now often 
called the P-K reaction. 

To make this test in the most simple way a small amount of the blood semtn 
(0.05 c.cm.) from a sensitive person is injected into the skin of an insensitive 
individual. In atopic states, reagins are present in the blood, and injections of 
reagin-containing serum transfer the specific sensitivity to the injected site. There- 
fore when, a few days later, a small amount of the sensitizing agent is injected into 
the same site, a reaction occurs which as a rule is indicated by the formation of a 
wheal. Needless to say suitable controls are used. 

It should be noted that not all cases of infantile eczema ate "atopic", for 
the hereditary factor, which is essential in atopy, may be absent. Stokes and 
his colleagues (1942) believe that the eczemas of childhood are move often 
allergic than atopic. 

Clinical signs . — ^The atopic child may not be as fat and well nourished as 
the child with allergic eczema; often the eruption begins on' the face and 
then extends to the body and limbs, where the flexural aspects are more ■ i 
severely affected than the extensor. Itching and restlessness are marked 
features, but despite all their discomfort the children thrive fairly well, and 
often, as in pink disease, the mothers look more exhausted and seem more 
disturbed than their offspring. All phases of the eczema reaction (erythema, 
papule and vesicle formation, oozing and scaling) may be seen, and the 
eruption may be complicated by secondary infection. 

Most cases of infantile eczema improve about the age of two years, but 
in some—the true atopic individuals — a leatheiy lichenification of the skin 
develops on the flexor surfaces of the elbows, wrists and knees. The neck 
may be affected. From time to time, for no apparent cause, the lesions itch 
excessively and change their nature and ooze, whilst eczematous lesions 
may break out on the face and other areas. In this countiy the eruption ^ 

thus described is usually called Besnier's prurigo. Asthma often develops ^ 

and hay fever may be troublesome; the patient’s life becomes the weary 
burden of the eczema-asthma-hay fever subject, who, nev^ertheless, seldom 
refrains from procreation when he becomes adult and thus inflicts on 
succeeding generations the affliction of his life. 

Stokes (1942) has stated that “the allergic skin, like the average nervous 
system, may go through prostration once or even twice, and recover on 
remoWl of an excitant and the correction of one or two predisposing causes. 
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The skin of the atopic individual is in such a state of constant protesting 
.7» hjT^er-irritabilit}^ that no sooner is it relieved of one set of contacts and 
excitants than it seizes upon another group and explodes or prostrates with 
renewed vigour”, 

CONTACT DERMATITIS 

The substances which cause contact dermatitis are of two groups: primary 
irritants and cutaneous sensitizers. The former will cause inflammation of 
human skin by direct chemical or physical action, provided they are in 
^ sufficient concentration and the exposure to their action is sufficiently pro- 
longed. Strong inorganic acids and alkalis are primary irritants; so in a 
broader sense, are X-rays, the beta rays of radium, and ultra-violet ra 3 "s. 
These do not come within the scope of this article. 

The aitaneom sensitizers do not affect normal skin immediately, and, in 
general, the majority of persons exposed to their action do not become 
sensitized. Their action is insidious, and relatively long- continued exposure 
to them is necessary before the resistance of the skin diminishes and 
dermatitis is produced. The range of cutaneous sensitizers is enormous and 
space does not allow any attempt at a brief classification here. They extend 
from the juices of lily bulbs (which cause much trouble to horticulturalists 
in certain areas) to the paraphenylenediamine used by the tipper of furs; 
from the “improvers” put into flour to the lacquer applied to finger nails; 
from the cement mixed by a navvy to the alkaline powder used by a house- 
fi; wife to clean the bath. 

In most cases of contact dermatitis of this type there must be a personal 
factor, although most dermatologists are reluctant to commit themselves 
in this matter. Many persons can handle sensitizers for many years without 
ill effect; a few become sensitized. It is not therefore irrational to suggest 
that sensitization develops as a result of some fault in the biochemistiy of 
the skin, and postulate (knowing w'ell the arguments against such a theory) 
that if a cement worker who develops occupational dermatitis at the age of 
fortj'-nine had entered another trade as a youth, and had been exposed to a 
different sensitizer of similar potencj’’ for the same period, he would very 
probably have developed signs of sensitization to that other substance at 
about the same age. 

There is a widely held clinical impression — ^not statistically confirmed — 
''f'\ that the number of cases of contact dermatitis is increasing; this is due in 
part to the increasing use, both in domestic and industrial life, of sensitizing 
agents, including detergents, w'etting agents, and emulsifiers, in part to 
the greater numbers of the population at risk now that there is little un- 
emplojment, and — in the domestic sphere — ^that most housewives have to do 
their owm housework. The prolonged limitation of proteins and fats in the 
national diet may also be a factor w'hich should be considered. 

It is convenient to subdmde the group of dermatitis here considered into 
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two sections: eruptions which occur because of occupational contacts, and 
those which occur from other risks. It should be remembered that few in- 
dustries are free from risk, and that the prevention of occupational dermatitis 
is much more important than the relief of its symptoms. 

Preventive measures . — Sybil Horner (1942) has emphasized that four 
factors are of major importance; these are, selection, protection, inspection, 
and cleanliness. The selection of personnel who are to be exposed to 
industrial hazards so that, for example, men with dry or ichthyotic skins are 
excluded from contact with degreasing agents, or men with moist, sweaty 
skins from dusts which are activated by moisture, and so on. The protection 
of workers from deleterious liquids (by adequate shielding of machinery), 
from noxious dusts or vapours (by adequate ventilation), from constant 
contact with hazardous agents (by the use of carefully selected barrier 
creams or suitable clothing) is also of importance. Inspection is always 
necessary, for human beings, both employers and employees, are fallible, 
and frequent exposure to a danger breeds a certain contempt from which 
springs negligence in maintaining the protective routines which have been 
devised. Finally, cleanliness: the simple removal, wthout injury, of de- 
leterious agents from the skin during the midday break and also on leawng 
work in the afternoon, is of great value. 

Non-industrial contacts . — Dermatitis may result from sensitization to 
fabrics, or to dyes or other chemicals with which the fabrics have been 
treated; from the rubber of gloves, corsets or brassieres, the nickel or 
chromium plating of wrist watches or suspenders, the plastic material of 
spectacle frames, and from many other causes. It is well to remember that 
dermatitis of the eyelids may be due to sensitivity to nail-lacquer, even 
though the skin of the fingers is not inflamed. In housework, cleaning 
agents varying from rvashing soda to organic detergents, bleaching agents, 
metal or furniture polish, or even insecticides, may be inculpated. 

Organic chemistry has hitherto been concerned only with compounds of 
carbon; if it is true, as I am informed, that a complete organic series of each 
of several other elements is now within the range of chemical achievement, 
it will be interesting to see if the exploitation of this fact increases or 
diminishes the dermatological problems by which we are beset. Neverthe- 
less, nature is still fairly prolific in producing sensitizers, and every year 
we see fresh cases of dermatitis due to sensitization to common flowers such 
as primula; or chrysanthemums. 

Diagnosis. — In general it may be said that roost contact dermatitis begin 
uith eiy’thema and pass through a stage of papule and vesicle formation. 
The vesicles burst, or are opened by rubbing and scratching, and then dry', 
so that the skin becomes scaly and then heals. The eruption may be com- 
plicated by pyogenic infection. In diagnosis, history' taking is of vital 
importance. It is necessary to know where the eruption began, because it 
is reasonable to assume that contact dermatitis will originate on the most 
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\'ulnerable areas of the sites most exposed to the sensitizing agent. In this 
connexion dusts are more “tricky” than liquid sensitizers, for a man who 
handies an irritant dust may always -wash his hands immediately after ex- 
posure to it, but be unaware that the dust blows upwards so that some of it 
lodges tmder his collar and remains there for several hours, eventually 
causing the dermatitis first to occur on his neck. 

The path of extension of the rash is the next matter to consider. Many 
occupational dermatites start on the fingers and webs, spread thence to the 
bacfe of the hands and then to the forearms. Other areas are not involved. 
If, for example, a man states that he first noted a rash on his forearms and 
says that the areas next involved were the front of the chest and the groins, 
there is considerable probability (i) that the eruption did not first develop on 
the forearms but was only first noticed there, and (ii) that he has seborrhceic 
dennatitis with signs of the eruption also to be found on such areas of his 
body as the interscapular area and behind his ears. 

Other matters which demand inquiry are the previous dermatological 
history of the patient, for he may, for example, be an ichthyotic or a psoriatic, 
and this knowledge may assist diagnosis. The prerdous general medical 
history and the treatment which has been applied before the patient seeks 
assistance are both of importance; he may perhaps know that he suffers from 
leuhsmia and the eruption may be a leutemic infiltration, whilst prerious 
treatment may have produced dermatitis medicamentosa, or so modified 
the appearance of the eruption as to make diagnosis difficult. There are 
other questions, but the exigencies of space prevent their inclusion. With 
some temerity I should like to mention that whilst few practitioners bother 
to test the urine in these cases no dermatologist can afford not to do so. 
Further, in the study of any allergic condition an assessment of the psycho- 
logical background is well worth making. 

The detection of the sensitizer in many cases which originate in the home 
often demands the ability of a Sherlock Holmes. Often patients are sceptical 
and therefore uncooperative when they are told that their S3’mptoms are due 
to exposure to some frequently encountered but nevertheless simple 
hazard. Much tact and persuasion maj' be necessary before the problem is 
solved. With an intelligent person it may be worth suggesting that he should 
keep a diaty and UTite down in it a brief note of everything he does each 
day, and a note as to the state of his skin. By a study of the diary it is some- 
times possible to obtain a clue which uill lead to the solution of the problem. 

Patch testing Nvith suspected sensitizers often gives conflicting results, 
but if it is to be undertaken the practitioner would do well to consult the 
articles on the subject by Sulzberger and Baer (1943, 1944). 

DRUG ERUPTIONS 

Of these little uiU be said, except to emphasize that when an eruption de- 
velops from the ingestion of a drug, four matters have to be considered: — 
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(i) The patient may be sensitized to the drug, in which case the eraption 
develops shortly after the first few doses are taken. (2) The eruption may be 
due to the toxic effect produced by simple or cumulative overdosage, (3) 
The rash may develop when overdosage has been avoided but when the 
patient has continued to take the drug for a period and has become sen- 
sitized. This period varies considerably TOth the nature of the drug. With 
sulphonamides a period of ingestion of longer than eight days may lead to a 
sulphonamide eruption. (4) In certain maladies the liberation of toxins 
from organisms destroyed by the drug may lead either to an e-xacerbation 
of the original cutaneous symptoms or to the appearance of a new eruption. 

The phenomenon of “fixed eruption” is not widely known. In relatively 
few persons, certain drugs, particularly phenolphthalein, phenacetin and 
acetanalid, but also barbiturates and salicylates, cause the appearance on a 
localized area of erythema, erythematous papules or wheals, which arise 
after taking the drug and recur on the same site whenever the same drug is 
taken again. Usually these areas itch, and a chronic lichenification may 
develop on them; this persists because the patient keeps rubbing the skin. 
Dermatitis medicamentosa must be mentioned only to be dismissed with 
the observation that despite the reiterated warnings of dermatologists 
(Barber, 1944) sulphonamide dermatitis is still prevalent, acriflavine 
dermatitis is not uncommon, and dermatitis from penicillin, or from the 
vehicle in which the penicillin is incorporated for local application, is of 
frequent occurrence, 

URTICARIA 

Little need be said about urticaria caused by food. The attack may be acute 
and transitory, as when a patient who knows he cannot eat shell fish without 
paying the penalty takes oysters at a banquet, or it may be chronic and of 
obscure origin. I can recall a patient who was sensitized to Angostura bitters, 
and another who was sensitized to some ingredient in English bread (she 
could eat bread in France with impunity); these types of urticaria of un- 
usual etiology require much careful investigation before the cause can be 
detected. Some urticarias are psychogenic in origin and perpetuation. When 
dealing with a case of obscure origin it should be remembered that a septic 
focus is an occasional cause of the eruption and the necessary search for 
such a cause should not be omitted. In a number of cases the cause is not 
discovered and treatment must be sjuiiptomatic. 

The so-called urticaria, lichen urticatus, or heat spots from which 
children suffer is an interesting condition. ^Wiilst in many cases it appears 
to be provoked by eating certain foods, small berried fruits such as goose- 
berries often being suspected, Hallam (1932) showed that the home en- 
vironment was often associated with the cause. Certainly the majority of 
these eruptions disappear without treatment if the children are taken into 
hospital, and in practice it is often sensible to advise that the child should 
change his environment by, for example, being sent to stay with a relation. 
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Unfortunately this is only a palliative remedy, for the eruption may recur 
when the child returns home. The correct approach would seem to be a 
psychological one, but as this involves the parents as well as the patient it is 
lot often practicable. 

TREATMENT 

This is such a vast subject, that only a few aspects will be considered. 
Obviously, when dealing with an eruption believed to be allergic, the first 
thing to be done is to discover the agent to which the patient is sensitized 
and ensure that he is not again e.vposed to it. Unfortunately many have 
polyvalent sensitmties and it is difficult to discover them all. Also in many 
types of allergic reaction there are other factors, particularly psychological 
ones, which thwart the physician’s best endeavours. 

Desejisitization may be attempted by means of specific or non-specific 
methods. The former can be most dangerous if not carried out by an expert; 
the latter often fail. Such measures as peptone injections and autohcemo- 
therapy are so well known that they do not require any comment. The 
introduction of lertigon (a synthetic histamine-protein complex: Parke 
Davis & Co.) has been helpfiil. This is administered by subcutaneous 
injection in increasing doses at intervals of four to five days. 

AnUhistamim drugs . — ^The introduction of antihistamine agents is one of 
the greatest advances in recent j^ears. Ungar, Parrot and Bovet (1937), 
following up the work of Foumeau and Bovet (1933), demonstrated that 
certain phenolic esters possessed the property of counteracting the action 
of lustamine. Since then a number of these esters have been synthesized, 
including benadryl, pyribenzamine, neoantergan, and antistin. Of these, 
benadryl, anthisan (a maleate of neoantergan) and antistin are now avail- 
able in this coimtty. It is too early to predict the ultimate place of these 
drugs in the therapy of allergic disorders. At present it would appear that 
they are all capable of controlling and modif^'ing the S3"mptoms of urticaria, 
affording relief in some 70 per cent, of the cases. Their action is somewhat 
variable in contact dermatitis and other cutaneous manifestations of allergy, 
but it is usually worth while trying whether or not they have a beneficial 
effect. If they are going to give relief their effect will be noted within two or 
three days, and it is little use continuing their administration if benefit has 
not accrued within this period. On benadtyl, in doses of 150 mgm. daily, 
most adults feel sleepy for the first five days; thereafter this symptom usually 
passes. Because of this side-effect other sedatives are best omitted, at least 
until it is seen how the patient tolerates the drug. Patients often complain of 
drowsiness with other antihistamine agents; defects of vision, nausea, 
faintness, giddiness and headache are other side-effects which may be re- 
ported. The usual adult dose of benadtyl is one 50-mgm. capsule, thrice 
daily; of anthisan and antistin, 100 mgm., three to sLx times dail3% For 
children, the elLxir of benadryl containing 10 mgm. of the drug in each fluid 
drachm is useful. It should be noted that whilst these drugs do not have a 
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(i) The patient may be sensitized to the drug, in which case the eruption 
develops shortly after the first few doses are taken. (2) The eruption may be 
due to the tojdc effect produced by simple or cumulative overdosage. (3) 
The rash may develop when overdosage has been avoided but when the 
patient has continued to take the drug for a period and has become sen- 
sitized. This period varies considerably with the nature of the drug. With 
sulphonamides a period of ingestion of longer than eight days may lead to a 
sulphonamide eruption. (4) In certain maladies the liberation of toxins 
from organisms destroyed by the drug may lead either to an exacerbation 
of the original cutaneous symptoms or to the appearance of a new eraption. 

The phenomenon of "fixed eruption" is not widely knovm. In relatively 
few persons, certain drugs, particularly phenolphthalem, phenacetin and 
acetanalid, but also barbiturates and salicylates, cause the appearance on a 
localized area of er3^hema, er3rthematous papules or wheals, which arise 
after taking the drug and recur on the same site whenever the same drug is 
taken again. Usually these areas itch, and a chronic lichenification may 
develop on them; this persists because the patient keeps rubbing the skin. 
Dermatitis medicamentosa must be mentioned only to be disnussed with 
the observation that despite the reiterated warnings of dermatologists 
(Barber, 1944) sulphonamide dermatitis is still prevalent, acriflavine 
dermatitis is not uncommon, and dermatitis from penicillin, or from the 
vehicle in which the penicillin is incorporated for local application, is of 
frequent occurrence. 

URTICARIA 

Little need be said about urticaria caused by food. The attack may be acute 
and transitory, as when a patient who knows he cannot eat shell fish witliout 
paying the penalty takes oysters at a banquet, or it may be chronic and of 
obscure origin. I can recall a patient who was sensitized to Angostura bitters, 
and another who was sensitized to some ingredient in English bread (she 
could eat bread in France with impunity); these types of urticaria of un- 
usual etiology require much careful investigation before the cause can be 
detected. Some urticarias are psychogenic in origin and perpetuation. When 
dealing with a case of obscure origin it should be remembered that a septic 
focus is an occasional cause of the eruption and the necessary search for 
such a cause should not be omitted. In a number of cases the cause is not 
discovered and treatment must be symptomatic. 

The so-called urticaria, lichen urticatus, or heat spots from which 
children suffer is an interesting condition. Whilst in many cases it appears 
to be provoked by eating certain foods, small berried fruits such as goose- 
berries often being suspected, Hallam (1932) showed that the home cn- 
wronment was often associated with the cause. Certainly the majority of 
these eruptions disappear without treatment if the children are taken into 
hospital, and in practice it is often sensible to adrisc that the cliild should 
change his environment by, for example, being sent to stay with a relation. 
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A METHOD is presented for detecting ingested allergens productive of 
urticaria, a naethod rrhich is effective and which lends itself to use by the 
general practitioner as well as by the specialist. There is need for such a 
method because there is general agreement that skin tests avith food extracts 
are unreliable (Sulzberger and Rostenberg, 1935; Stokes, et al., 1935; 
Hopkins and Kesten, 1934; Waldbott and Ascher, 1938; Urbach and 
Gottlieb, 1946; Rinkel, 1944)- Urticaria may be of short duration or may 
persist for months or years despite considerable medical effort. The method 
herein described is designed primarily for chronic cases. 

Urticaria may be due to ingested food (Rinkel, 1944), inhalant allergens 
(Sulzberger and Rostenberg, 1935; Rappaport and Hoffinan, 1941), injected 
or ingested medication (Sulzberger and Rostenberg, 1935), scabies (Gold- 
man, 1944) or other parasites, e.xtemal chemical allergens, phj^sical agents 
(Duke, 1925), focal infection (Sulzberger and Rostenberg, 1935), or psycho- 
somatic border (Stokes, et al., 1935; Menninger and Kemp, 1935). Each 
of these possible causes must be given consideration. In all cases the patient 
must be examined and the possibility of parasitic infection eliminated, 
internal medication capable of causing urticaria must be discontinued, and 
suspected external allergens eliminated. The presence of focal infection 
should be noted for possible subsequent eradication, and also the presence 
or absence of emotional instability. In some cases the influence of inhafanr 
aUergens must be determined and removed or adequately treated (Rinkel, 
1944). Detection of ingested allergens must be achieved. 

THE SINGLE FOOD .ADDITIVE DIET 
This method of detecting ingested allergens results in their identification 
with accuracy and does not result in nutritional deficienq'. The method 
consists of stopping all ingested substances, then soon introducing single 
substances in a controlled and systematic manner so that ingesta may be 
identified individually as harmless or harmful. The procedure may be 
named the “Single Food Additive Diet”. It is the antithesis of the multiple 
choice elimination diets such as those devised by Rowe (1934) and others, 
for it is a procedure of adding known items to zero rather than subtracting 
items from a multiplicity of thinp. 
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cumulative effect, they are only repressive in their action. If given in a case 
of chronic urticaria, the patient may be symptom-free while taking the 
drug, but the symptoms may recur as soon as it is stopped. Fortunately in 
many cases other measures, or the processes of nature, may have removed 
the cause of the malady, so that when after a period of some weeks, the 
antihistamine preparation is stopped, the patient ma}' be found to be cured. 

Of general treatment of allergic conditions, little need be said except to 
emphasize that much aggravation of these eruptions occurs because, at 
the outset, most of us have a tendency to withhold sedative drugs need- 
lessly. In chronic allergic states it is often wise not to prescribe sedatives, 
but in the early stages, if sufficient sedative is administered to ensure that 
the patient sleeps properly and does not spend the night in a drowsy state 
scratching himself unmercifully, the course of his attack may be greatly 
curtailed. 

Of heal treatment, nursing is one of the most important features; when 
dealing with infants and young children it is of paramount importance. 
In general, the golden rule applies; briefly this implies that in acute stages 
lotions (calamine, i per cent, aqueous solution of aluminium acetate or 
silver nitrate), in subacute states creams or pastes (zinc cream of the B.P.C. 
formula, or zinc paste), in chronic states pastes or ointments, should be 
used. Tar, which should not be used in acute stages, is often beneficial in 
more indolent rashes, particularly when the skin is thickened or lichenified. 
It is well to begin tar therapy with a weak preparation such as solution of 
coal tar, 3 per cent, in zinc cream or paste, and if this is W'ell tolerated in- 
crease the amount to 6 per cent.; but many indolent eruptions respond best 
to a strong tar paste containing prepared coal tar 6 to 12 per cent., zinc 
oxide 18 per cent., starch 36 per cent., in a base of soft paraffin. More 
elegant preparations such as Martindale’s ether-soluble tar paste (which 
contains 1.5 per cent, of a soluble fraction of tar), or the colourless tar 
dermatological cream made by Genatosan, have their uses. 

Finally, it should not be forgotten that many of the chronic eczematous 
types of allergic dermatoses respond best to a course of X-ray therapy, 
although unfortunately this is a remedy which is not always available and 
which cannot be used indiscriminately. 
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A METHOD is presented for detecting ingested allergens productive of 
urticaria, a method which is effective and which lends itself to use by the 
general practitioner as well as by the specialist. There is need for such a 
method because there is general agreement that skin tests with food e.Ytracts 
are unreliable (Sulzberger and Rostenberg, 1935; Stokes, et a!., 1935; 
Hopkins and Kesten, 1934; Waldbott and Ascher, 1938; Urbach and 
Gottlieb, 1946; Rinkel, 1944). Urticaria may be of short duration or may 
persist for months or years despite considerable medical effort. The method 
herein described is designed primarily for chronic cases. 

Urticaria may be due to ingested food (Rinkel, 1944), inhalant allergens 
(Sulzberger and Rostenberg, 1935; Rappaport and Hofhnan, 1941), injected 
or ingested medication (Sulzberger and Rostenberg, 1935), scabies (Gold- 
man, 1944) or other parasites, external chemical allergens, physical agents 
(Duke, 1925), focal infection (Sulzberger and Rostenberg, 1935), or psycho- 
somatic disorder (Stokes, et a!., 1935; Menninger and Kemp, 1935). Each 
of these possible causes must be given consideration. In all cases the patient 
must be examined and the possibility of parasitic infection eliminated, 
internal medication capable of causing urticaria must be discontinued, and 
suspected external allergens eliminated. The presence of focal infection 
should be noted for possible subsequent eradication, and also the presence 
or absence of emotional instability. In some cases the influence of inhalant 
allergens must be determined and removed or adequately treated (Rinkel, 
1944). Detection of ingested allergens must be achieved. 

THE SINGLE FOOD ADDITIVE DIET 
This method of detecting ingested allergens results in their identification 
with accuracy and does not result in nutritional deficiency. The method 
consists of stopping all ingested substances, then soon introducing single 
substances in a controlled and systematic manner so that ingesta may be 
identified individually as harmless or harmful. The procedure may be 
named the “Single Food Additive Diet”. It is the antithesis of the multiple 
choice elimination diets such as those devised by Rowe (1934) and others, 
for it is a procedure of adding known items to zero rather than subtracting 
items from a multiplicity of things. 
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Principles. — ^The single food additive diet is constructed upon the 
following principles: — 

(a) In chronic urticaria, hypersensitivity is commonly due to foods that the 
individual likes and often eats. 

(b) Dietary management is started with a vegetable and a cereal not usually eaten 
dail}'. 

(c) Not more than one single food (or food component) is added per meal. 

(d) A food containing more than one constituent, such as frankfurter or vegetable 
soup, is never added imtil after many individual foods have been tested. 

(e) Water, non-iodized salt, and cane sugar are so rarely allergenic that they arc 
not ordinarily tested individually, although they may be so tested. It is usually 
found that if rice, beef steak, and boiled ham are tolerated, then puffed rice, roast ■ 
beef, veal, and bacon will be tolerated. 

(f) Inasmuch as nearly all individuals with urticaria obtain relief of symptoms 
within four to twelve hours tmder this method of treatment, it has been found 
feasible to add a single new food at each meal so as to provide within a few days a 
diet possessing satisfactory variety. It is justifiable to prescribe this rapid programme 
for the majority of patients and to lengthen the intervals between additions of foods 
only in the occasional case in which longer intervals prove necessary. 

Application. — ^The single food additive diet is applicable to all patients 
whose urticaria may be due to ingested allergens, and who fall into one of 
the following groups; — 

(1) Those in whom ingested allergens are not clearly evident from the 
histor}', the ananmestic approach being a method on which little reliance 
may be placed. 

(2) Those in whom ingested allergens may involve several foods and who 
cannot be relieved by elimination of only some of these; in such patients 
multiple-choice elimination diets, food diary, and skin tests (Sulzberger and 
Rostenberg, 1935; Rinkel, 1944; Rowe, 1934, 1941) would not be effective. 

(3) Those in whom cyclic food allergy is present. Cyclic food allergy 
(Rinkel, 1944) is of three clinical types: (a) the perennial type which is a 
primary food allergy; (b) the concomitant ty^pe which is a food allergy that 
becomes manifest only when an allergen, ’ for instance, ragweed, is also 
inhaled, and (c) the thermal type which is not evident until the individual 
is exposed to cold air or is chilled to, or below, his critical level. 

PROCEDURE 

In applying the single food additive diet to the patient the following things 
are done: — 

(1) A dietary outline is given the patient, who, we shall assume, is seen \ 
in the afternoon, so that he starts with the evening meal. 

(2) At each subsequent interview a list of foods already tested is given 
to the patient, designating those foods which have been tolerated and those 
apparently not tolerated. 

(3) If urticaria develops following any meal, the new food added at that 
meal is suspected of being an allergen and is not repeated for from five to 
seven days. If urticaria develops upon re-testing, the food is considered to 
be a proved causative allergen. 

(4) If one of the foods suspected is wheat, corn, eggs, or milk, a list of H 
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foods containing the substance is given to the patient, and all such foods 
are prohibited until after the seven days’ dietary outline is completed, 
following which the suspected food is re-tested. 

(5) All internal medication, including vitamins, is discontinued. If 
medication is necessary, the medicine is tested as a new ingested substance 
to be tried individually. 

(6) Candy, soft drinks, and liquor are prohibited until they are tested 
individually. 

(7) A saline laxative is prescribed immediately before the start of the 
prescribed diet. 

(8) Pyribenzamlne hydrochloride, one 50-mgm. tablet, is given to the 
patient after the use of the saline laxative and before ingestion of the first 
meal if urticaria is present at that time. 

DIET PROGBAMME 

First day: 

Office visit during afternoon. Programme initiated. 

Evening meal: boiled rice (first food item tested). 

Second day: 

Breakfast: oatmeal (second) cooked with water. 

Lunch: rice if tolerated, broiled beef (third). . 

Office visit during afternoon. 

Evening meal: broiled beef if tolerated, boiled rice, beets (fourth). 

Third day: 

Breakfast: oatmeal and rmlk (fifth). 

Lunch: milk if tolerated, beets if tolerated, boiled rice, plain gelatin (sixth). 
Office visit during afternoon. 

, Evening meal: plain gelatin if tolerated, broiled beef, rice, beets, white bread 
(seventh). 

Fourth day: 

Breakfast: white bread if tolerated, puffed rice if rice is tolerated, milk, banana 
(eighth). 

Lunch; boiled rice and milk, white bread, beets, plain gelatin, boiled ham (ninth). 
Office visit during afternoon. 

Evening meal: roast beef if beef steak is tolerated, beets, white bread, plain 
gelatin, peas (tenth). 

Fifth day: 

Breakfast: banana if tolerated, oatmeal and milk, white bread, butter (eleventh). 
Lunch: butter if tolerated, boiled ham if tolerated, white bread, beets, plain 
gelatin, yellow com (twelfth). 

Office visit during afternoon. 

Evening meal: veal chops if beef is tolerated, peas if tolerated, butter, white 
bread, boiled rice and milk, beets, plain gelatin, tea (thirteenth). 

Sixth day: 

N Breakfast: tea if tolerated, puffed rice, milk, white bread, butter, banana, egg 
yolk (fourteenth). 

Lunch: roast beef, butter, white bread, plain gelatin, beets, tea, boiled or baked 
white potato (fifteenth). 

Office visit during afternoon. 

Evermg rneal: yellow com if tolerated, white bread, butter, broiled beef steak, 
tea, boiled rice, milk, peas, plain gelatin, pears (sixteenth). 

Seventh day: 

Breakfast: bacon if boiled ham is tolerated, white bread, butter, tea, milk, banana, 
shredded wheat (seventeenth). 

, Lunch: boiled or baked white potato if tolerated, white bread, butter, tea, com, 
peas, beets, plain gelatin, boiled ham, Swiss cheese (eighteenth). 
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Principles. — The single food additive diet is constructed upon the 
following principles: — 

(a) _ In cluronic urticaria, hypersensitivity is commonly due to foods that the 
individual likes and often eats. 

(b) Dietary management is started with a vegetable and a cereal not usually eaten 
daily. 

(c) Not more than one single food (or food component) is added per meal. 

(d) A food containing more than one constituent, such as frankfurter or vegetable 
soup, is never added until after many indiwdual foods have been tested. 

(e) Water, non-iodized salt, and cane sugar are so rarely allergenic that they arc 
not ordinarily tested individually, altliough they may be so tested. It is usually 
found that if rice, beef steak, and boiled ham are tolerated, then puffed rice, roast 
beef, veal, and bacon vdll be tolerated. 

(f) Inasmuch as nearly all individuals with urticaria obtain relief of symptoms 
within four to twelve hours under this method of treatment, it has been found 
feasible to add a single new food at each meal so as to provide within a few days a 
diet possessing satisfactory variety. It is justifiable to prescribe this rapid programme 
for the majority of patients and to lengthen the inter\'als between additions of foods 
only in the occasional case in which longer inter\>als prove necessarj’. 

Application. — ^The single food additive diet is applicable to all patients 
whose urticaria may be due to ingested allergens, and tvho fall into one of 
the following groups: — 

(1) Those in whom ingested allergens are not clearly evident from the 
historj^ the anamnestic approach being a method on which little reliance 
may be placed. 

(2) Those in whom ingested allergens may involve several foods and who 
cannot be relieved by elimination of only some of these; in such patients ^ 
multiple-choice elimination diets, food diary, and skin tests (Sulzberger and 
Rostenberg, 1935; Rinkel, 1944; Rowe, 1934, 1941) would not be effective. 

(3) Those in whom cyclic food allergy is present. Cyclic food allergy 
(Rinkel, 1944) is of three clinical types: (a) the perennial tj'pe which is a 
primary food allergy; (b) the concomitant type \vhich is a food allergy' that 
becomes manifest only when an allergen, for instance, ragweed, is also 
inhaled, and (c) the thermal type which is not evident until the individual 
is exposed to cold air or is chilled to, or below, his critical level. 

PROCEDURE 

.In applying the single food additive diet to the patient the following things 
are done: — 

(1) A dietary outline is given the patient, who, we shall assume, is seen s 

in the afternoon, so that he starts with the evening meal. ^ 

(2) At each subsequent interview a list of foods already tested is given 
to the patient, designating those foods w'hich have been tolerated and those 
apparently not tolerated. 

(3) If urticaria develops following any meal, the new food added at that 
meal is suspected of being an allergen and is not repeated for from five to 
seven days. If urticaria develops upon re-testing, the food is considered to 
be a proved causative allergen. 

(4) If one of the foods suspected is wheat, com, eggs, or milk, a list of C 


URTICARIA 


349 


foods containing the substance is given to the patient, and all such foods 
are prohibited until after the seven days’ dietary outline is completed, 
following which the suspected food is re-tested. 

(5) All internal medication, including vitamins, is discontinued. If 
medication is necessary, the medicine is tested as a new ingested substance 
to be tried individually. 

(6) Candy, soft drinks, and liquor are prohibited until they are tested 
individually. 

(7) A saline laxative is prescribed immediately before the start of the 
prescribed diet. 

(8) Pyribenzamine hydrochloride, one 50-mgm. tablet, is given to the 
patient after the use of the saline laxative and before ingestion of the first 
meal if urticaria is present at that time. 

DIET PROGRAMME 

First day: 

Ofiice visit during afternoon. Programme initiated. 

Evening meal; boiled rice (first food item tested). 

Second day: 

Breakfast; oatmeal (second) cooked with water. 

Lunch: rice if tolerated, broiled beef (third). . 

Office ^isit during afternoon. 

Evening meal: broiled beef if tolerated, boiled rice, beets (fourth). 

Third day: 

Breakfast; oatmeal and milk (fifth). 

Lunch: milk if tolerated, beets if tolerated, boiled rice, plain gelatin (sixth). 
Office visit during afternoon. 

Evening meal: plain gelatin if tolerated, broiled beef, rice, beets, white bread 
(seventh). 

Fourth day; 

Breakfast; wlute bread if tolerated, puffed rice if rice is tolerated, milk, banana 
(eighth). 

Lunch: boiled rice and milk, white bread, beets, plain gelatin, boiled ham (ninth). 
Office visit during afternoon. 

Evening meal: roast beef if beef steak is tolerated, beets, white bread, plain 
gelatin, peas (tenth). 

Fifth day: 

Breakfast; banana if tolerated, oatmeal and milk, white bread, butter (eleventh). 
Limch: butter if tolerated, boiled ham if tolerated, white bread, beets, plain 
gelatin, yellow com (twelfth). 

Office visit during afternoon. 

Evening meal; veal chops if beef is tolerated, peas if tolerated, butter, white 
bread, boiled rice and milk, beets, plain gelatin, tea (thirteenth). 

Sixth day: 

Breakfast; tea if tolerated, puffed rice, milk, white bread, butter, banana, egg 
yolk (fourteenth). 

Lunch: roast beef, butter, white bread, plain gelatin, beets, tea, boiled or baked 
white potato (fifteenth). 

Office visit during afternoon. 

Everung ineal: yellow com if tolerated, white bread, butter, broiled beef steak, 
tea, boiled rice, milk, peas, plain gelatin, pears (sixteenth). 

Seventh day: 

Breakfast: bacon if boiled ham is tolerated, white bread, butter, tea, milk, banana, 
shredded wheat (seventeenth). 

Lunch: boiled or baked white potato if tolerated, white bread, butter, tea, com, 
A peas, beets, plain gelatin, boiled ham, Swiss cheese (eighteenth). 
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Principles . — ^The single food additive diet is constructed upon the 
following principles:— 

(a) In chronic urticaria, hypersensitivity is commonly due to foods that the 
individual likes and often eats. 

fb) Dietaiy management is started with a vegetable and a cereal not usually eaten 
daily. 

(c) Not more than one single food (or food component) is added per meal. 

(d) A food containing more than one constituent, such as frankfurter or vegetable 
soup, is never added until after many indhddual foods have been tested. 

(e) Water, non-iodized salt, and cane sugar are so rarely allergenic that they are 
not ordinarily tested individually, although they may be so tested. It is usually 
found that if rice, beef steak, and boiled ham are tolerated, then puffed rice, roast 
beef, veal, and bacon will be tolerated. 

(f) Inasmuch as nearly all individuals with urticaria obtain relief of symptoms 
within four to twelve hoxirs under this method of treatment, it has been found 
feasible to add a single new food at each meal so as to provide vrithin a few days a 
diet possessing satisfactory variety. It is justifiable to prescribe this rapid prognmune 
for the majority of patients and to lengthen the intervals between additions of foods 
only in the occasional case in which longer intervals prove necessary. 

Application . — ^The single food additive diet is applicable to all patients 
whose urticaria may be due to ingested allergens, and who fall into one of 
the following groups; — 

(1) Those in whom ingested allergens are not clearly evident from the 
histor}', the anamnestic approach being a method on which little reliance 
may be placed. 

(2) Those in whom ingested allergens may involve several foods and who 
cannot be relieved by elimination of only some of these; in such patients 
multiple*choice elimination diets, food diary, and skin tests (Sulzberger and 
Rostenberg, 1935; Rinkel, 1944; Rowe, 1934, 1941) would not be effective. 

(3) Those in whom cyclic food allergy is present. Cyclic food allerg)’ 
(Rinkel, 1944) is of three clinical types; (a) the perennial type which is a 
primary food allergy; (b) the concomitant type which is a food allergy that 
becomes manifest only when an allergen, for instance, ragAveed, is also 
inhaled, and (c) the thermal type which is not evident until the individual 
is exposed to cold air or is chilled to, or below, his critical level. 

PROCEDURE 

,In applying the single food additive diet to the patient the following things 
are done: — 

(1) A dietary outline is given the patient, who, we shall assume, is seen 
in the afternoon, so that he starts with the evening meal. 

(2) At each subsequent interview a list of foods already tested is given 
to the patient, designating those foods which have been tolerated and those 
apparently not tolerated. 

(3) If urticaria develops following any meal, the new food added at that 
meal is suspected of being an allergen and is not repeated for from five to 
seven days. If urticaria develops upon re-testing, the food is considered to 
be a proved causative allergen. 

(4) If one of the foods suspected is wheat, com, eggs, or milk, a list of 
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foods containing the substance is given to the patient, and all such foods 
are prohibited until after the seven days’ dietarj' outline is completed, 
following which the suspected food is re-tested. 

(5) AH internal medication, including vitamins, is discontinued. If 
medication is necessary, the medicine is tested as a new ingested substance 
to be tried individually. 

(6) Candy, soft drinhs, and liquor are prohibited until they are tested 
individually. 

(7) A s^ine laxative is prescribed immediately before the start of the 
prescribed diet. 

(S) Pyribenzamme hydrochloride, one 50-mgtn. tablet, is given to the 
patient after the use of the saline laxative and before ingestion of the first 
meal if urticaria is present at that time. 

niET PROGRAMME 

First day: 

Office risit during afremaon. Programme initiated. 

Evening meal; boiled rice (first food item tested). 

Second day: 

Breakfast; oatmeal (second) cooked with water. 

Lunch: rice if tolerated, broiled beef (third). , 

Office visit during afternoon. 

Evening meal; broiled beef if tolerated, boiled rice, beets (fourth). 

Third day: 

Breakfast: oatmeal and milk (fifth). 

Lunch; milk if tolerated, beets if tolerated, boiled rice, plain gelatin (sisth). 
Office \ isit during afternoon. 

Evening meal: plain gelatin if tolerated, broiled beef, rice, beets, white bread 
(seventh). 

Fourth day: 

Breakfast; white bread if tolerated, puffed rice if rice is tolerated, milk, banana 
(eighth). 

Lunch; boiled rice and milk, white bread, beets, plain gelatin, boiled ham (ninth). 
Office visit during afternoon. 

Evening meal: roast beef if beef steak is tolerated, beets, white bread, plain 
gelatin, peas (tenffi). 

Ff/th day: 

Breakfast: banana if tolerated, oatmeal and milk, white bread, butter (eleventh). 
Lunch; butter if tolerated, boiled ham if tolerated, white bread, beets, plain 
gelatin, yellow com (twelfth). 

Office visit during afternoon. 

Es'ening meal: veal chops if beef is tolerated, peas if tolerated, butter, white 
bread, boiled rice and milk, beets, plain gelatin, tea (thirteenth). 

Sivt/i day: 

Breakfast: tea if tolerated, puffed rice, milk, white bread, butter, banana, egg 
yolk (fourteenth). 

Lunch: roast beef, butter, white bread, plain gelatin, beets, tea, boiled or baked 
white potato (fifteenth). 

Office visit during afternoon. 

Everting meal: yellow com if tolerated, white bread, butter, broiled beef steak, 
tea, boiled rice, milk, peas, plain gelatin, pears (sixteenth). 

Seventh day: 

Breakfast: bacon if boiled ham is tolerated, white bread, butter, tea. milk, banana, 
shredded wheat (seventeenth). 

Lunch: boiled or baked wltite potato if tolerated, white bread, butter, tea, com, 
A peas, beets, plain gelatin, boiled ham, Swiss cheese (eighteenth). 
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Office visit during afternoon. 

Evening meal; pears if tolerated, white bread, butter, veal chops, boiled rice and 
milk, beets, peas, com, white potato, plain gelatin, lima beans (nineteenth). 

The meals described contain all of the food tested. A food that is followed 
by urticaria should be omitted from all of the meals thereafter. After the 
seventh day, the patient has attained a variety of foods proved to be harm- 
less, can subsist on them without urticaria, and has probably become familiar 
with the process of testing new foods so that he is able to continue alone. 
The following foods may be tested at successive meals: — orange juice, 
lettuce, chicken, egg white, lamb chops, coffee, vanilla ice cream, tomato, 
com flakes, solid chocolate bar, cola drink, and as many additional foods as 
may be desired. 

Book of imtructiom .- — For the convenience of the patient he is given at 
the start a booklet of instmctions (Sutton and Winston, 1947), with space 
to record the contents of each meal and the result. The contents of this 
booklet are shotvn opposite. 

DIFFICULTIES IN INTERPRETATION 
Ingested allergens may produce urticaria for anything from four hours 
to seventy-two hours. Foods tested at subsequent meals would therefore 
tend to be indicted as allergens when they actually are not. This difficult}' 
does not destroy the validity of the single food additive diet, for it merely 
increases the number of apparently non-tolerated foods, and the error is 
corrected when the food is re-tested five to seven days later. The practi- 
tioner is placed on the alert for such a possibility when three or four con- 
secutive meals are followed by urticaria. When urticaria follows all meals 
regardless of the food selected, it is likely that food is not the cause of the 
urticaria. 

Another not uncommon difficulty is to find an individual who is relatively 
free of urticaria during the day but develops lesions during the night. This 
suggests the possibility of an allergen that requires longer than four hours to 
act. Usually, when such patients are carefully followed for three days, the 
pattern is broken because, Avith the use of the single food additive diet, the 
food taken at the noon or evening meal is soon changed to one u’hich is free 
of allergenic activity. If the nocturnal exacerbation is not stopped, only one 
new food per day is permitted for three days. If this procedure is not 
effective, it is probable that food is not the cause of the urticaria. 

ADVANTAGES OF THE SINGLE FOOD ADDITIVE DIET 
The single food additive diet possesses advantages over skin tests and 
multiple choice elimination diets. Complete relief of symptoms is obtained 
within twenty-four hours in nearly all instances, although rarely symptoms 
may persist for as long as three days. Unlike skin testing, the suspected 
allergen is tested by the eating of it in the manner in which it is normally 
encountered. The specific ingested allergen is identified immediately and 
with precision, avoiding the uncertainty of the multiple-choice elimination 
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IKSTRUCriOKS 

1. A single, simple food (not a mixture of foods) is 

tested by eating it and for 4 hours (or more) to see 

if It causes trouble. 

2. If a food has been tested and found hamless, it 
may thereafter be eaten right along. Thus, as one tests one 
food after another, the variety of foods which may be 
selected for the next rapidly increases. 

S. If a new food causes trouble, one can tell, because 
itcliing. new hives, new redness or new tiny blisters nearly 
always start within 4 hours after that food is eaten. Such 
a “flare" vriU to fade in a day or two, 

4. ttlien a “flare” follows the eating of a food, that 
food is considered to be “doubtfu!.*’ It is not eaten again 
until the physician requests a retesting of it During the 
flare and until the flare shows definite fading, one eats 
nothing new but rontinuas to eat the previously tested harm- 
less foods. When the flare fades, one starts testing new 
foods again, one after another. 

5. It is recessAry to beep records, written, careful and 
up tf date, showing (a) the day of the month, (b) the 
ioodr eaten on that day. (c) the meal at which they were 
eaten (breakfast, lunch, dinner), and (d) the itchincss after 
each me^ (“flare" or "no flare"). At each mealtime make 
entries on i«ges 3 to 14, prorid^ for the purpose. 

6- It is necessary- to keep records, wTitten, careful and 
up to date, showing the results of the tests, listing (a) 
tolerated foods, (b) doubtful foods as judged by first testing, 
and (c) h^mful foods as proven so by retesting. Make 
eolries on pages 15 and 16, prorided for the purpose. 

7. It is necessan* to adhere strictly to the plan. Do 
not confuse the effort by chewing gum. eating candy or 
drinking pop or other drinks which are not being specifically 
tested. Do not take any medicine unless the doctor super- 
vising your elimination diet approves the medicine. 
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diets, which are in fact extremely difficult of execution. Conversely, ingests 
that are suspected of being allergens but are not such, are clearly demon- 
strated to be non-allergenic. The time required for identification of the in- 
gested allergens is short in contrast to the use of the multiple-choice elimina- 
tion diets. The presence of cyclic food allergy is determined more readily 
with the single food additive diet than with the multiple-choice elimination 
diets because there are fewer variable factors in the former. Skin tests are 
of no value in cyclic allergy (Rinkel, 1944). 


ILLUSTRATIVE CASES 

Case I. — C.K., aged fifty-three, saleslady, was seen February 10, 1947, with urticaria 
of five months’ duration. Previous unsuccessful measures included the use of 
pyribenzamine hydrochloride and dihydrotachysterol, and the extraction of in- 
fected teeth. She was placed on the single food additive diet for the detection of 
ingested allergens, and within five days she was free of urticarial wheals and was 
eating a variety of foods. Upon initial testing she developed urticaria following 
milk, apples, peas, peaches, prunes, chicken, hominy, kraut, grapefmit, and chlorc- 
tone spray for the throat. Upon re-testing she tolerated all suspected items except 
peas, milk, and chloretone spray. December 1947, fifteen months from the onset 
of her urticaria, ingestion of peas was still productive of urticarial wheals. 

Case z. — J. L., aged forty-seven, housewife, was seen March at, I947i 
urticaria of four months’ duration. She had taken no internal medication except 
vitamin capsules. Examination revealed scattered urticarial wheals without evidence 
of scabies or other parasitic infections. She was placed on the single food diet for 
the detection of ingested allergens on March 21, 1947. Within twenty-four hours 
she was free of wheals. Ingestion of butter was followed by luticaria within an 
hour. She was not permitted to use butter, and the process of testing was continued, 
but no other allergen was discovered, and she remained free of urticaria. 


SUMMARY 

A method of detecting ingested allergens productive of urticaria is presented 
which provides relief of urticaria due to ingested allergens in many instances 
tvithin four hours, and in all cases within a few days. The patient does not 
starve and does not suffer nutritional deficiency. The method demonstrates 
the specific ingested allergens productive of urticaria accurately, quickly, 
and simply, as contrasted with the use of skin tests and multiple choice 
elimination diets, and lends itself to use by the general practitioner. 
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SOME COMMON INDUSTRIAL DISEASES 
OF THE SKIN 

By P. B. MUMFORD, M.D., F.R.C.P. 

Dermatologist, Manchester Royal Infirmary; Phystdan, Manchester and Salford 

Skin Hospital. 

To the general practitioner, the industrial medical officer and the derma- 
tologist, the problems of the etiology, therapy and prevention of occupational 
dermatitis are becoming of increasing complexity. Not only do potential 
irritants multiply, but resulting skin manifestations become less easy to 
classify. Changes in age, sex, and physical types of employee, and the 
dietetic controls of to-day produce a confused picture — a varied “soil” may 
have produced an unusual “rveed”. A fiirther factor, often overlooked, is to 
be found in the use, at every social level, of modified cleansing agents, not 
only at work but in the home. The detergent problem covers a wider field 
than is generally envisaged and it may be of interest to discuss two main 
aspects of occupational disease: — (a) Irritative reaction to cleansing agents; 
(b) irritative reaction to lubricants tvith reference to the methods adopted in 
their removal. 

The human shin in health is a mosaic of firmly adherent, )’et elastic 
cells of high resistive capacity to friction, pressure, chemical and bacterial 
irritants. Considerable reactive and reproductive capacity exists. In health 
the skin is covered with a finely divided oil-in-water emulsion of acid 
reaction. Its surface is supplied with aqueous and oil secretion from sweat 
and oil glands, and is penetrated by hair follicles. Its thickness varies. 
The pH index in different anatomical areas and in different indiriduals is 
inconstant. Resistive capacity differs according to the terrain subject to 
contact, and thus inflammatory reactions may he found to a widely applied 
noxa over certain areas only. Broad and basic principles of reaction between 
skin and potential irritant are, however, unis'ersally applicable, 

DEKMATITIS DUE TO CLEANSING AGENTS 
“Occupational” dermatitis due to cleansing agents may follow directly on 
the irritative effect of physical or chemical contact during the course of 
employment. But it may equally follow the use of agents provided for re- 
moval of stain (or other contaminant) soiling the worker’s hands. Analogous 
reactions follow exposure to the many and widely advertised products 
supplied by the grocer to the harassed and ill-supplied household worker or 
mother for use in her kitchen, bathroom or nursery. Too often a mutually 
irritative influence is exercised. A wage earner’s eruption may be of double 
origin — ^to the irritant at work is added a secondary irritant in the home. 
An attempt is made in the first section of this article to outline several 
causative factors and to show how such contacts induce inflammatory 
change. 
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Cleansing processes form an integral part of industrj'; many different 
types of contaminant demand removal and, since the chemical and physical 
types thereof are protean, so the substances employed to such purpose are 
necessarily variable. Resulting skin reactions are, in contrast, of a common 
type. Differential diagnosis as to the exact irritative and inflammatory 
agents responsible, determined by inspection of the injured tissue, is rarely 
possible. The degree, distribution, and time elements are equally inconstant, 
since the personal factor confuses the picture. In general, a knowledge of the 
activity of contacts at w'ork combined w-ith the history and distribution is 
sufficient to decide between constitutional and occupational influences. 

Occupational disturbance of the skin occurs solely on the portion of skin 
exposed in its early stages. Secondary phenomena on non-exposed areas 
may follow. Flexural “eczema”, for example, may follow the use of soap on 
the hands, but only occurs when those areas have been severely inflamed. 
Reaction on popliteal, antecubital and facial areas may follow absorption 
rather than direct contact. An oedema and erythema confined to the eye- 
lids as the primary manifestation will occur only if these areas are con- 
tacted by air-borne irritant. It will not be found if the hands alone are 
exposed to a suspected chemical and remain unaffected. 

It may be accepted as a fundamental principle that the more efficient 
a cleansing agent be in industry or in the household, the more rapid the 
capacity of a chemical to take a stain from a tablecloth, dirty oil from a 
mechanical component, dye from a workman’s hand, or grease from a 
household dinner plate, then the greater will be the keratin or fat solvent 
action exercised on the skin of the worker. Sooner or later the latter may be 
expected to develop inflammatory change in his epidermis. 

Dermatitis due to agents employed at, or subsequent to, employment . — 
Eruptions on the hands from “occupational” cleansing agents are induced 
by one of four factors; — (i) Fat solvent irritation; (2) Keratin solvent irrita- 
tion; (3) Abrasive irritation; (4) Allergic response. 

Allergic response is too controversial a subject to be included in this 
article and only brief reference is made thereto. Its discussion must be left 
to detailed investigation of particular problems. In any event the proportion 
of idiosyncratic dermatoses among the many cases of industrial dermatitis 
from cleansing agents and soaps is very small indeed. A true idiosyncratic 
response to soap and to cleansing agents is probably rare; such reaction 
to be proved must manifest itself if contact is in so small a degree that it 
could not be envisaged as following exposure thereto in individuals of a 
normal type. It is perhaps only found in persons of an allergic background 
and its existence can only be determined by positive patch tests of colouring 
matter, scent or adjuvant. In practical control of occupational dermatitis its 
existence is merely a matter of dermatological interest rather than one of 
necessary investigation. 

FAT SOLVENT IRRITATION 

Dry cleaning workers utilize fat solvent agents as distinct from the cleansing 
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agents which remove grease physically: they de-fat soiled garments and act 
in a similar manner to the materials employed in removing parafiin and oil 
covering mechanical parts in the engineering industry. For example, 
workers in the dry cleaning industry utilize alcohols, carbon tetrachloride, 
and soaps for immersion of used and worn articles of clothing in revolving 
drums. After such processing these are normally removed for ventilation 
with circulating air. Transient manual contact may be sufficient to induce 
tissue reaction, but more frequently hand cleaning for delicate articles is 
essential, and the resulting dermatitis is the more easily induced. Dry 
eczematous reaction on fingers, w'rists and dorsal areas of the hand wth in- 
flammation of interdigital areas, in particular with added perionychia, 
results. The skin tends to split, and becomes harsh to the touch because its 
natural fats are removed. A proportion of workers also develop a localized 
pompholyx. Aqueous solutions are often employed in the form of ammonia, 
caustic soda and potash, and they, like the active detergent soaps, exercise a 
powerful local irritative reaction because of their keratin solvent action. Both 
agents are mutually aggressive. 

Painters . — ^Benzene is widely used, as are its allied hydrocarbon com- 
poimds, as diluents for varnishes, paints, and polishes. This agent and its 
substitutes act as irritants on every type of skin, even if only employed for 
cleansing of the worker’s hands, and provide a common cause of occupational 
dermatitis. 

Metal cleansing . — ^Apart from abrasives used in the polishing of partially 
finished articles, a number of organic solvents are employed for cleaning 
off accumulated oil and debris from both small and large metal com- 
ponents. One of the most conunonly employed agents is trichlorethylene; 
its degreasing efficiency renders it highly potent in de-fatting, and therefore 
in inflaming, the human skin. A mutually aggravating effect of mechanically 
irritative particles and of removal of natural skin oils is exercised. 

“Alkali" cleaning . — Perhaps one of the most active factors in producing 
dermatitis in men and women employed as canteen workers, office cleaners, 
lavatory attendants, and in heavy domestic work lies in the alkali content of 
many cheaper, although highly efficient, soaps. Consideration of the fat 
solvent, abrasive and macerating effects of these is obvious to every medical 
man in factory and panel practice alike. The so-called “soft soaps” and the 
constant immersion in a fluid of highly detergent and degreasing capacity 
provide a highly potent agent in inducing occupational dermatitis. The all 
embracing diagnosis of “housewife’s eczema” is common in every dermato- 
logical out-patient department. 

A simple example of “mixed” causation is to be found in the eruptions 
of the hands found in “bakers’ assistants” — ^too often flour is blamed; too 
rarely is consideration given to the irritative results of bench scrubbing, 
degreasing of tins and constant application of alkaline soaps undertaken as 
part of the week’s routine duties, and to the insufficient supply of dry, apart 
from clean, torvels in the workplace. Then there is the housewife rvho, 
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working by day gainfully, uses activ'^e agents in her home which exacerbate 
injuries encountered during employment. 

Macerative effects . — Constant immersion of the hands in water, even if 
uncontaminated by irritative contact, tends to produce deleterious change. 
Too often the skin becomes sodden and the cuticles are loosened from the 
nail. An entry for bacterial invasion is offered. The tissues become less 
resistant to hitherto innocuous personal and household cleansing agents, 
since physical harm readily induces easier penetration of chemied irritant 
into the epidermis. Rarely will bacteria penetrate between nail and cuticle 
on the average healthy hand, but if such cuticle is lifted away from the nail 
many organisms — staphylococci, moulds, and fungi — are offered an open 
door. A cook in a canteen peeling potatoes, cleaning carrots and cabbages, 
and washing celery, rarely develops epidermal sensitivity to the vegetable 
contacts, but her fingers may rapidly accept a staphylococcal invasion 
because her water contact lifts her cuticles from their firm attachment to the 
nail, and allows infection to follow. Similarly, a skin sodden, split and 
broken provides but a poor barrier to bacteria, as contrasted with the 
toughened firm integument provided by nature. 

To the thoughtful dermatologist it appears a miracle that the skin of the 
surgeon, and of the nurse, survives the vicious attacks which each are 
trained to make upon their skin as part of their daily ritual. It is a matter 
for further astonishment that nature can resist and later repair the attacks 
of the many utensil abrasives so freely offered to the housewife. Healthy and 
reasonably aseptic skin is subjected to traumatic scrubbing, macerative 
soaking, and chemical application which decrease and abrade. Yet dermatitis 
is only to be found in a small proportion of men- and women-kind. The im- 
permeable covering with rubber gloves offers some solution, but there is 
still a lack of consideration for the natural nutritive and protective oils of 
the skin. Yet the surgeon, the theatre sister, and the householder surviv'c 
superficially. 


ALTERNATIVE CLEANSING AGENTS 

The past decade has seen an intensive research into the development of 
non-degreasing, non-irritative cleansing agents used in the home, the 
hospital and the factory. The need for such agents is recognized, and the 
answer largely supplied by commercial organizations has been freely 
offered. Soaps can be regarded as lowering the interfacial tension between 
the cleansing agent (water) and the oil and “soil” of the contaminated tissue. 
Emulsification takes place and the cleansing solution “wets” or surrounds 
the grease, oil and solid particles of dirt. Mechanical action aids removal by 
rinsing effect. Lathering plus abrasive action, although highly effective, is 
potentially injurious. To avoid this last effect organic compounds have been 
introduced. These are usually "sulphonates” or "sulphates” and act 
chiefly as emulsifying agents. They do not alkalize the skin, and used in low 
dilution appear to exercise a less degreasing effect. If suitably balanced they 
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can leave the skin clean, and not remove the “oil in water” and “acid” 
mantle on the epidermis which healthy skin must possess. (They are less 
likely to produce insoluble calcium salts (e.g. calcium oleate) and interfere 
hut little with secretory activity. They also leave some degree of resistive 
power towards skin invaders (bacteria, virus and mycotic). They cleanse 
more easily and therefore reduce the demand for an injurious friction on 
the homy layer. 

DERMATITIS DUE TO OIL 

Dermatitis due to oil is one of the most common problems of industrial 
disease. Its causes may be conveniently subdivided into three main groups, 
although sharp differentiation is not always possible concerning the 
mechanism whereby the eruptions are induced. Frequently causation is of 
multiple origin. Lubricants may be of animal, vegetable or mineral origin. 
Combinations of all three, often with added aqueous diluents, are employed. 
Each separately, or all conjointly, may induce pathological response in the 
skin. 

The first group of disturbances, commonly referred to as oil boil, or 
oil acne, or oil grubs, are in part obstructive and due to mechanical blockage 
of the hair follicles and sebaceous ducts, and in part due to an irritative 
effect of the lubricant on the epidermis which induces a hyperkeratotic 
response by the cells lining the mouth of the sebaceous ducts. The clinical 
manifestation is an evenly distributed but diffuse development of “black- 
heads” over the area primarily exposed to the lubricant. A rapid secondary 
infection by staphylococci is a constant feature and may mask the primary 
lesion. The forearms, especially the posterior aspect, are covered with 
comedones of varied severity and size; the legs, chiefly on the anterior aspect 
of the thighs, become similarly involved. Trousers and under-garments, 
being heavily impregnated with oil, spread the eruption. Infrequent change 
of clothing and insufficient washing of the skin exacerbate the disturbance. 
It is of interest to note that a similar reaction is often seen when clean paraffin 
or vegetable oils are employed for cleaning or sedative purposes for infants, 
or on the sunburned skin of adults. Incompletely cleansed towels, rags and 
waste materials supplied for use after work, may spread bacteria. There is 
also evidence that the lubricant itself may be contaminated bacteriologically 
and a lessened spread of infection may follow the incorporation of anti- 
septics in the oil. 

The second group of disturbances due to oil lubricants is that found with 
increasing severity as a result of the use of “oil-water” emulsions. These are 
employed when a cooling as well as a lubricant effect is desired in high speed 
cuttmg or shaving machines. These emulsions, known in industry as 

mystic’ , “suds”, “coolant”, exercise a doubly irritative effect on the 
human skin. Such emulsions are rendered stable by the addition to the 
oil and water mixture of emulgents. The constitution of these varies, but 
their purpose is common. Their potential irritative effect on the skin is 
twofold. 
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working by day gainfully, uses active agents in her home which exacerbate 
injuries encountered during employment. 

Macerative effects . — Constant immersion of the hands in water, even if 
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Too often the skin becomes sodden and the cuticles are loosened from the 
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broken provides but a poor barrier to bacteria, as contrasted ■with the 
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still a lack of consideration for the natural nutritive and protective oils of 
the skin. Yet the surgeon, the theatre sister, and the householder survive 
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The past decade has seen an intensive research into the development of 
non-degreasing, non-irritative cleansing agents used in the home, the 
hospital and the factory. The need for such agents is recognized, and the 
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offered. Soaps can be regarded as lowering the interfacial tension between 
the cleansing agent (water) and the oil and “soil” of the contaminated tissue. 
Emulsification takes place and the cleansing solution “wets” or surrounds 
the grease, oil and solid particles of dirt. Mechanical action aids removal by 
rinsing effect. Lathering plus abrasive action, although highly effective, is 
potentially injurious. To avoid this last effect organic compounds have been 
introduced. These are usually "sulphonates” or “sulphates” and act 
chiefly as emulsifying agents. They do not alkalize the skin, and used in low 
dilution appear to exercise a less degreasing effect. If suitably balanced they 
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Fungus infections of the extremities are common among all classes of the 
population of this country. Both diagnosis and treatment of these conditions 
present problems which are often difficult to solve. 

EPIDERMOPHYTOSIS AND THE DERMOPHYTIDES 
EpidermophjTon infections of the feet are by far the most common type of 
mycotic infection met with in practice. Of 871 young men entering the U.S. 
Naval Academy, 60 per cent, were found to have fungus infection of the 
feet. Of these, only 46 per cent, were aware of the infection (Broyles, 1945). 
The infection tends to be localized and chronic in the colder part of the 
year with seasonal exacerbations in the hot summer months. The year 1947 
was characterized by the large number of patients attending clinics during 
the hot, dry summer and autumn for treatment of fungus infections. The 
majority complained, not of their feet, but of “dermatitis” of the hands. 

Pathogenesis . — In this country scaling infections of the toes are usually 
due to Epidermophyton flocculosum, vesicular lesions of the soles to Tinea 
pedis: Diffuse erythema and scaling of the soles is associated \vith Tricho- 
phyton nibruni {Trichophyton purpureuni) infections and is particularly 
resistant to treatment. Tinea rosacettm and Tinea asteroides {Trichophyton 
mentagrophytes and Trichophyton gypseum) are found in a small percentage, 
the latter associated with the more severe lesions (Thomas et al., 1945). 

Infection is acquired commonly from infected bath mats, wooden or 
concrete floors of changing rooms in sports clubs, and svimming baths, 
bath houses, pit-head baths and the sea shore. Inquiry often reveals some 
change in the patient’s habits — 2. holiday, change of lodgings, or seasonal 
sporting activity. “Athlete’s foot” is a w'ell-eamed term, for adolescents and 
young adults are predominantly affected, men more than women. The 
disease is rare in childhood and old age. 

The fungus mycelium grows in the dead homy layers of the epithelium, sites of 
election being the fourth interdigital cleft and the arch of the foot. These areas 
are subject to the secretion of a profuse alkaline sweat which macerates the thick 
Iwmy layer and provides an ideal culture medium for the myceh’um, incubated in 
me warmth and dark provided by the shoes. Hyperhidrotics are therefore particu- 

f fimgus infection. The sweating is often due to flat feet, or the wearing 

of heary, ill-fitting boots, but may be psychogenic in origin. 

Circulatory stasis due to varicose veins or vasomotor disturbances is 
important in some cases. Carbohydrate metabolism disorder, ranging from 
MAY 1948. Vol. 160 (359) 
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The “cutting oils" in question may cause dermatitis of the oil boil type, 
by the penetration of the oil content into the sebaceous ducts, or they may 
irritate idiosyncratically, but more often their deleterious effect is solely 
due to the emulgent. Such effect is due to the emulgent remaining on the 
skin at the end of a period of work, rendering the epidermis more sus- 
ceptible to the detergent effect of soap subsequently used for cleansing 
the hands and arms. The natural fats of the skin are extracted by soap and 
hot water to too great a degree, and the worker is left \wth a dry skin which 
gradually becomes cracked, ill-nourished and infected. Such change occurs 
in spite of the fact that it has been apparently ■well “lubricated” at work. 
Research during the %var, w’hen women of all ages and types were employed 
working with oils, and using oil-water emulsions, tended to show that 
workers with a fine, dry and delicate skin were more prone to develop 
“mystic” dermatitis than those with a thick and naturally oily, tough skin. 
As a contrast, those of the latter class appeared more liable to develop oil 
acne and oil boils than those of the previous class, who reacted abnormally 
to the “coolant” contacts. The picture may perhaps be a little confused by 
the fact that a skin dried and fissured by emulsifying agents is the more 
easily penetrated by bacteria and therefore may develop local sepsis of the 
staphylococcal type. The age factor deserves attention in that the “youthful” 
oily skin (as contrasted with the “senile” atrophic skin of the elderly 
employees) may react to produce blackheads and pustules after exposure to 
either type of lubricant. The older w'orker on the other hand develops more 
easily the superficially desquamating type of dermatitis with irritation and 
erythema. 

The third group of dermatitis cases resulting from exposure to oils is found 
in those workers who appear to develop idiosyncratic response to lubricants. 
Such local allergy is in my opinion rare towards mineral oils, but rather 
more common to the extracted oils of vegetable origin. The personal factor 
is predominant, and forecast as to liability to outbreak cannot be made, 
Patch testing alone may appear to offer some solution, but patch testing is a 
transient procedure and neglects the factors of friction and of cleaning. 
Discussion of this problem wth workers tends to suggest that immunity 
will often develop and certain contacts in the first few wrecks will induce 
local discomfort; the skin may later become tougher and more resistant. 

CONCLUSION 

Choice of employee for particular contacts, care as to cleansing procedure 
at the end of a day’s ^York, early diagnosis of irritative response and con- 
sidered thought as to the methods whereby contacts irritate may give 
some degree of solution of the many problems involved in occupational 
dermatitis, but it is likely that progress in chemical efficiency of materials 
handled tends to induce an increase in epidermal reaction. 
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The ‘ cutting oils” in question may cause dermatitis of the oil boil type, 
by the penetration of the oil content into the sebaceous ducts, or they may 
irritate idiosyncratically, but more often their deleterious effect is solely 
due to the emulgent. Such effect is due to the emulgent remaining on the 
skin at the end of a period of work, rendering the epidermis more sus- 
ceptible to the detergent effect of soap subsequently used for cleansing 
the hands and arms. The natural fats of the skin are extracted by soap and 
hot water to too great a degree, and the worker is left %vith a dry skin which 
gradually becomes cracked, ill-nourished and infected. Such change occurs 
in spite of the fact that it has been apparently well “lubricated” at work. 
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young adults are predominantly affected, men more than women. The 
disease is rare in childhood and old age. 

The fungus mycelium grows in the dead homy layers of the epithelium, sites of 
election being the fourth interdigital cleft and the arch of the foot. These areas 
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glucose intolerance to frank diabetes mellitus, is often found if looked for. 
Patients known to be liable to fungus infections do well to avoid excess carbo- 
hydrate and alcoholic consumption. Allergic factors are potent, as is shown 
by the flares following contact with external irritants or the ingestion of food 
allergens or during intercurrent infections. 

Shoes and socks are readily contaminated and the lending of sports gear at 
schools and clubs cannot be too strongly condemned. 

Signs and symptoms are variable and often absent. There may be slight 
irritation between the toes "when the feet are warm. Cracks and fissures 
between the toes often become infected with pyococcal organisms, with 
resultant local inflammation and lymphangitis. The common chronic form 
is limited to the cleft between the fourth and fifth toes, often of one foot 
only. The epithelium is thickened and macerated, it peels away to reveal a 
red and weeping under-surface which may show deep fissures. 

The disease tends to spread into the thick moist horny layer of the sole 
rather than the more delicate epithelium on the dorsum of the foot and thus 
contrasts with the pyogenic infections. Isolated chronic patches are often 
seen in the arch of the sole and below the medial malleolus. There is well- 
defined erythema with an undermined scaling edge and, often, scattered 
over the patch are deep vesicles and pustules. Sometimes the fungus 
characteristic, a ring of vesicles at the extending edge, is seen with a tendency 
to central healing. The infection tends to be asymmetrical, one foot only or 
predominantly being affected. The vesicles contain clear glycerin-like fluid. 

An unusual chronic form due to Tinea rubrtan presents as a diffuse 
scaling erythema with considerable hyperkeratosis of the whole sole. The 
erythematous area is often sharply demarcated from the normal skin. With 
the onset of the hot weather, a new infection or other irritant, the lesions 
become acute. New tense vesicles and pustules form and the scaling edge 
extends rapidly leaving an oozing raw surface behind it. 

After a period varying from two weeks to some months, dermoph}tide 
phenomena may occur. Vesicles and bullte erupt on the sole of the un- 
affected foot, on the palms and on the palmar surface and sides of the 
fingers. The eruption is accompanied by intense irritation. The more 
superficial vesicles burst, learing a weeping surface, but the deeper ones 
tend to dry, forming brownish scales. 

Clinically, the resemblance to some types of contact dermatitis is close, 
especially if irritated by the application of strong fungicides. Contact 
dermatitis usually presents as superficial, closely set vesicles, mainly in the 
dorsum of the hands and fingers. Erythema is more marked, the vesicles 
are more readily destroyed, and new crops follow further exposure to 
irritants, whereas the dermophjride crops occur regularly. 

The eruption is often confused rvith dysidrosis or pompholjw, which 
occurs in over-an.xious, debilitated persons and is not seasonal. Dermo- 
phytides occur only in the presence of an active focus of fungus infection. 
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and result from the absorption and circulation of the products of the fungus 
metabolism, the eczematous reaction occurring when a sensitized area of 
skin is reached. 

Fungus mycelium cannot be demonstrated by examination or culture in 
the secondary lesions, therefore fungicides can only be harmful irritants to 
an acute process. A similar reaction can be produced in patients sensitized 
by a past fungus infection, by injections of trichophytin. No great specificity 
for fungus types is claimed in this reaction. In the presence of an active 
fungus infection the reaction may be negative. Other dermophytide re- 
actions include eczematous patches on the legs below the knees and a 
generalized follicular lichenoid eruption. 

Pruritus ani and vulvae occur not uncommonly in the presence of an 
active epidermophytosis. 

Dermophytides clear spontaneously once the parent focus is removed; 
exacerbations often follow energetic treatment of the focus. 

Epidermophyton infections of the hand do occur but are rare in Great 
Britam. The diagnosis should never be made unless fungus mycelium can 
be demonstrated in the lesions. 

Differential diagnosis . — Dysidrosis or pompholyx. Contact dermatitis. 
Eczema. Pyococcal infections, pustular psoriasis and bacterid, the dermatitis 
repens of Crocker, Psoriasis \Tilgaris and erythema multiforme. Tertiary 
S3'philis. 

Most practitioners rely on the clinical appearance with confirmation by 
microscopy. Accurate results are obtained by culture when facilities are 
available. Microscopic examination for mycelium is the most important 
investigation. If repeated examinations are negative the clinical diagnosis 
should be reconsidered. Little equipment is required for the examination 
other than a microscope; the procedure is simple and consumes little time. 
It will prevent many diagnostic errors, and therefore therapy will be more 
rapid and efficient. 

From the groving edge of the lesions scales are scraped with a scalpel on to a 
clean slide; vesicle tops are removed with fine scissors and inverted in 10 per cent, 
caustic potash under a cover slip. Scrapings of intertriginous debris are unsatis- 
factory; every effort should be made to obtain epithelium from the most recent 
part of the lesion. The slide is then gently warmed and left for several hours ringed 
with petroleum jelly to prevent evaporation and crystallization. The cover slip is 
pressed down to thin the macerated epithelium and search is made imder low power 
with reduced illumination. 

True fungus mycelium is slightly tinted, often septate, exhibits true branching 
and rarrufies among the colourless squames of epithelial cells, often interrupted by, 
or terrmnating in spores. Squame edges should not be confused tvith mycelium, 
being colourless, ill-defined, too numerous and irregular: examination of the thin 
edge will usually resolve any doubt. Mosaic fungus, now thought to be cholesterol 
crystals, crosses the field tnore regularly than true mycelium. Fat globules may 
simulate spores, and caustic potash crystals and cotton-wool fibres may cause 
difficulty; Ae length, size and definition, the lack of substance and branching in the 
r The appearance should be confirmed under high power with 

full lUurmnation. 
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glucose intolerance to frank diabetes mellitus, is often found if looked for. 
Patients known to be liable to fungus infections do well to avoid excess carbo- 
hydrate and alcoholic consumption. Allergic factors are potent, as is shown 
by the flares following contact with external irritants or the ingestion of food 
allergens or during intercurrent infections. 

Shoes and socks are readily contaminated and the lending of sports gear at 
schools and clubs cannot be too strongly condemned. 

Signs and symptoms are variable and often absent. There may be slight 
irritation between the toes when the feet are warm. Cracks and fissures 
between the toes often become infected with pyococcal organisms, with 
resultant local inflammation and lymphangitis. The common chronic form 
is limited to the cleft between the fourth and fifth toes, often of one foot 
only. The epithelium is thickened and macerated, it peels away to reveal a 
red and weeping under-surface which may show deep fissures. 

The disease tends to spread into the thick moist horny layer of the sole 
rather than the more delicate epithelium on the dorsum of the foot and thus 
contrasts with the pyogenic infections. Isolated chronic patches are often 
seen in the arch of the sole and below the medial malleolus. There is well- 
defined erythema with an undermined scaling edge and, often, scattered 
over the patch are deep vesicles and pustules. Sometimes the fungus 
characteristic, a ring of vesicles at the extending edge, is seen with a tendency 
to central healing. The infection tends to be asymmetrical, one foot only or 
predominantly being affected. The vesicles contain clear glycerin-like fluid. 

An unusual chronic form due to Tinea rubrim presents as a diffuse 
scaling erythema with considerable hyperkeratosis of the whole sole. The 
erythematous area is often sharply demarcated from the normal skin. With 
the onset of the hot weather, a new infection or other irritant, the lesions 
become acute. New tense vesicles and pustules form and the scaling edge 
extends rapidly leaving an oozing raw surface behind it. 

After a period varying from two weeks to some months, dermophytide 
phenomena may occur. Vesicles and bull® erupt on the sole of the un- 
affected foot, on the palms and on the palmar surface and sides of the 
fingers. The eruption is accompanied by intense irritation. The more 
superficial vesicles burst, leaving a weeping surface, but the deeper ones 
tend to dry, forming brownish scales. 

Clinically, the resemblance to some types of contact dermatitis is close, 
especially if irritated by the application of strong fungicides. Contact 
dermatitis usually presents as superficial, closely set vesicles, mainly in the 
dorsum of the hands and fingers. Erythema is more marked, the vesicles 
are more readily destroyed, and new crops follow further exposure to 
irritants, whereas the dermophytide crops occur regularly. 

The eruption is often confused with dysidrosis or pompholyx, which 
occurs in over-anxious, debilitated persons and is not seasonal. Dermo- 
phytides occur only in the presence of an active focus of fungus infection. 
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and result from the absorption and circulation of the products of the fungus 
metabolism, the eczematous reaction occurring when a sensitized area of 
skin is reached. 

Fungus mycelium cannot be demonstrated by examination or culture in 
the secondary lesions, therefore fungicides can only be harmful irritants to 
an acute process. A similar reaction can be produced in patients sensitized 
by a past fungus infection, by injections of trichophytin. No great specificity 
for fungus types is claimed in this reaction. In the presence of an active 
fungus infection the reaction may be negative. Other dermophytide re- 
actions include eczematous patches on the legs below the knees and a 
generalized follicular lichenoid eruption. 

Pruritus ani and vulvas occur not uncommonly in the presence of an 
active epidermophytosis. 

Dermophytides clear spontaneously once the parent focus is removed; 
exacerbations often follow energetic treatment of the focus. 

Epidermophyton infections of the hand do occur but are rare in Great 
Britain. The diagnosis should never be made unless fungus mycelium can 
be demonstrated in the lesions. 

Dijfermtial diagnosis . — Dysidrosis or pompholyx. Contact dermatitis. 
Eczema. Pyococcal infections, pustular psoriasis and bacterid, the dermatitis 
repens of Crocker. Psoriasis vulgaris and erythema multiforme. Tertiary 
syphilis. 

Most practitioners rely on the clinical appearance with confirmation by 
microscopy. Accurate results are obtained by culture when facilities are 
available. Microscopic examination for mycelium is the most important 
investigation. If repeated examinations are negative the clinical diagnosis 
should be reconsidered. Little equipment is required for the examination 
other than a microscope; the procedure is simple and consumes little time. 
It will prevent many diagnostic errors, and therefore therapy will be more 
rapid and efficient. 

From the growing edge of the lesions scales are scraped with a scalpel on to a 
clean slide; vesicle tops are removed with fine scissors and inverted in 10 per cent, 
caustic potash under a cover slip. Scrapings of intertriginous debris are unsatis- 
factory; every effort should be made to obtain epithelium from the most recent 
part of the lesion. The slide is then gently warmed and left for several hours ringed 
with petroleum jelly to prevent evaporation and crystallization. The cover slip is 
pressed down to thin the macerated epithelium and search is made under low power 
with reduced illumination. 

True fungus mycelium is slightly tinted, often septate, exhibits true branching 
and ramifies among the colourless squames of epithelial cells, often interrupted by, 
or terminating in spores. Squame edges should not be confused with mycelium, 
being colourless, ill-defined, too numerous and irregular; examination of the thin 
edge will usually resolve any doubt. Mosaic fungus, now thought to be cholesterol 
crystals, crosses the field inore regularly than true mycelium. Fat globules may 
simulate spores, and caustic potash crystals and cotton-wool fibres may cause 
difficulty; the length, size and definition, the lack of substance and branching in the 
latter are characteristic. The appearance should be confirmed under high power with 
full illumination. 


362 


THE PRACTITIONER 


Prophylaxis. — (i) Avoidance of exposure by wearing bathing shoes. 
Bathing the feet in i per cent, hypophosphite solution before and after 
stvimming and in bath houses is not a particularly effective measure. 

(2) Prevention of infection in those especially liable. Daily soaks in 
I in 4000 potassium pennanganate solution for five minutes reduces hyperhi- 
drosis. Powdering both shoes and socks with 5 per cent, propionic acid — 
propionate or undecylenic acid — ^undecylinate in salicylic acid powder! 

(3) Detection and adequate treatment of infected persons. 
TREATMENT 

The fatty acid fungicides. — It has long been recognized that the skin 
protects itself by its “acid mantle”. Where the skin secretions cannot 
evaporate freely, as in the toe clefts, the usually high acidity (pH 4-5 
approx.) is reduced to the neutral or alkaline side (pH 6.5-6.8 or higher). 
Many fungicides of long-established value, e.g. Whitfield’s ointment, have a 
high acid content. Propionic, undecylenic and caprylic acids were all shown 
to be excellent fungicides in vitro (Peck and Rosenfeld, 1938). Clinical trials 
confirmed their efficiency (Keeny et al., 1944). The main advantages over 
other fungicides are their low irritant and sensitizing properties. Although 
ideal for mass treatment and prophylaxis, better results are obtained in 
combination -with the well-established remedies (Sulzberger et al, 1946). 
At present these preparations are difficult to obtain in this country and bases 
of the eucerin type may be substituted for the more complicated formula?. 
The method of attack depends upon the type and stage of the lesion. 

(i) The acute stage. — In this phase there is often a secondary pyogenic 
infection and lymphangitis for which sulphonamides by mouth and peni- 
cillin by injection may be necessary. Local treatment is limited to soaks 
twice daily for ten minutes in i in 4000 potassium permanganate solution, 
followed bj^ the application of a fatty acid preparation such as: — 


Undecylenic acid 5 

Zinc undecylenate 15 

Liquid paraffin 5 

Collone S.E q.s. 

Water to too 


The application of strong keratolytic fungicides in the acute or subacute 
stages can only do harm. 

(2) The subacute stage . — The stage of vesicular weeping lesions. Byrne 
(1947) had good results with a modern mercurial preparation: — 

Phenyl mercuric chloride, o . 5 per cent., 

precipitated on calamine 15 grains (i gm.) 

Zinc oxide 3° grains (2 gm.) 

Glycerin 3 ° minims (1.8 c.cm.) 

Distilled water to i oz. (28.4 c.cm.) 

The lotion should be applied as frequent wet dressings for a few days. 
Rapid improvement with diyihg of the patches results. If large granulating 
areas are present a fatty acid preparation is preferable, for sensitization 
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reactions may occur with the mercurial lotion. A single dose of X-rays, 
unfiltered, is often helpful to render the lesion quiescent. 

When the lesions are dry 0.125 phenyl mercuric chloride 

dissolved in distilled water and incorporated in a eucerin base can be 
substituted (Byrne, 1947). 

(3) Chronic desquamating lesions . — Here the principle is to strip off the 
homy la3"ers of the epidermis, thus removing the culture medium of the 
nijxelium. This is best accomplished by the use of Whitfield’s lotion, twice 
daily for a week. 


Benzoic acid i8o minims (10.5 c.cm.) 

Salicj-lic acid 120 minims (7 c.cm.) 

Acetone 2 oz. (57 c.cm.) 

S.V.M.I to 8 oz. (227 c.cm.) 


Followed by applications of Whitfield’s ointment for a further week. 
The process may be repeated with advantage on very homy feet. 

The exposed mycelium may now be attacked with a mercurial preparation 
or a fatty acid preparation. Peck and Russ (1947) used: — 


Sodium propionate 12.3 

Propionic acid 2.7 

Sodium caprylate 10 

Ointment base to 100 


Castellani’s carbolfuchsin paint is another useful, if messy, remedy. 

Fewer relapses occur if therapy is continued for some weeks after clinical 
signs are absent. 

Dermophy tides . — Soap and w’ater should be avoided, liquid paraffin or 
arachis oil being substituted. Local applications of 2 per cent, collosol 
ichthyol in zinc cream are useful. Small doses of X-rays, loor unfiltered, 
repeated in two and four weeks, help in healing the lesions and preventing 
unpleasant exacerbations during the treatment of the original focus. 

Dermophytides clear spontaneously after eradication of the original 
focus; strong fungicides are contraindicated. 

Prevention of reinfection . — Contaminated bath mats and socks should 
either be boiled in soapy water or soaked in 10 per cent, formalin solution 
or in I in 20,000 aqueous phenyl mercuric chloride, before washing. During 
treatment, cheap cotton socks should be worn, which can later be discarded 
and burnt. Boots and shoes should be exposed to formalin vapour in a closed 
container for twenty-four hours or swabbed with 10 per cent, formalin 
solution and exposed to the air for twenty-four hours before wearing. Shoes 
and socks should be freely powdered with a fungicide for months. 

TINEA CIRCINATA 

This is now a relatively uncommon affection of the extremities occurring 
mainly in children and those in contact with animals. Small spore endothrix 
(human) trichophjTons are rarely seen and lesions are minimal. Large spore 
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ectothrix (animal) trichophjtons are the usual causal agents. Infection is 
commonly contracted from affected puppies, kittens, ponies and calves. 

Sigtis and symptoms . — In its mildest form a pinkish scaling papule is seen 
which spreads peripherally and clears at the centre. The margin shows 
scaling and sometimes small vesicles. The lesions tend to die out before 
reaching any considerable size. Mild irritation is common. The more severe 
forms have a ring of pustules and vesicles at the extending margin, which is 
red and raised. Polycyclic rings are often seen due to fusion of lesions. 
The rings are larger and persist longer than in the mild type. 

Deep pustular ringworm, or kerion, is usually contracted from catde 
{Trichophyton discoides). An infiltrated plaque develops, one or two inches 
in diameter, the surface studded with deep pustules. Secondary pyogenic 
infection with lymphangitis is common. Ring formation and peripheral 
spread are unusual, the severe inflammatory' reaction subsiding in three or four 
weeks with considerable scarring. Several relapses may occur before healing 
is complete. At the height of the inflammation the plaque is swollen, red 
and boggy, suggesting the presence of deep pus; this is not to be found in 
any quantity and no incision should be made. 

Diagnosis . — ^Mycelium can be demonstrated in scales, vesicle tops or hairs 
from the affected areas. 

Treatment. — Tinea circinata responds readily to treatment with strong 
fungicides, Whitfield’s ointment being as good as any. Chrysarobin i per 
cent, in Lassar’s paste and strong tincture of iodine are also satisfactoty 
remedies. 

The kerion type requires frequent hot wet dressings Mth i in 2000 
mercury perchloride in normal saline, or i in 4000 potassium permanganate. 
For severe infections X-rays, loor repeated in two weeks’ time, accelerate 
healing and soothe the inflammation. 

ONyCHOMVCOSIS 

This infection is chronic and difficult to clear with any method of treatment. 
The lesions are unsightly and therefore occasion distress to patients. Spread 
occurs from such a chronic focus to the surrounding skin and to other nails. 

Pathology . — Both epidermophyton and trichophyton groups may be 
responsible; monilia is rarely found except as a secondary' contaminant. 
Trichophyton rubrum causes a particularly chronic and resistant onycho- 
mycosis. 

Signs and symptoms . — ^At first only one or two nails are affected. The 
invasion occurs from the free edge or from the lateral nail fold, unlike any 
other form of nail affection. The nail becomes opaque, browiish or green, 
thickened, distorted, ridged and friable. The nail is often lifted away from 
the nail bed, which scales profusely. The free edge is broken, irregular and 
crumbling, owing to the friability of the affected portion; eventually the nail 
is considerably shortened. 
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Diagnosis . — The condition must be distinguished from congenital de- 
formity, eczema, psoriasis, lichen planus, chronic paronychia, and trauma 
of the nail fold. The asymmetry, few nails initially involved, late onset, 
absence of lesions other than mycotic ones elsewhere, and the typical mode of 
onset are helpful points. 

Fungus mycelium is difficult to demonstrate in the nail. The scrapings 
taken from the deeper part allowed to soak for twenty-four hours in 20 per 
cent, caustic potash are most likely to give positive results. Culture is more 
satisfactory. 

Treatment . — Satisfactory results are difficult to obtain. If several nails 
are involved complete removal under local or general anesthesia is the best 
method. The nail bed and fold are thoroughly scraped with a scalpel to remove 
all infected tissue. This is followed by painting with 5 per cent, chrysarobin 
in spirit and acetone, equal parts. The painting is continued until the nail is 
completely grown. With all precautions a small percentage will be un- 
successful. 

For single or partially affected nails, if radical treatment is refused, the 
friable portion is scraped away daily. This can be done with a scalpel, glass 
paper or a dental burr. Scrapings should be burnt. Strong fungicides — 
Whitfield’s ointment, chysarobin or a fatty acid preparation — are then 
applied. The procedure is repeated until a satisfactory nail grows. X-rays 
and thorium-X are poor fungicides and can be of little use in this condition. 

MONILIA INFECTIONS 

Yeast organisms are present in 70 to 80 per cent, of normal skins (Cornbleet, 
1924). Monilia alba is rarely found except in pathological lesions. These 
occur in debilitated children or in adults whose hands and feet are con- 
stantly wet, particularly with sugar-containing fluids. Housewives, bar 
tenders, fruit and vegetable packers are chiefly affected. Obesity and carbo- 
hydrate metabolism disturbances are important factors. 

(i) Erosio interdigitale hlastomycetica 

The fourth interdigital space is the usual site; infection spreads to the 
other finger clefts later. Intertriginous lesions of the feet usually affect all 
the interdigital spaces. The patients are often diabetics or hyperhidrotics. 

Signs and symptoms . — ^The initial lesion is a small papule or vesicle which 
extends peripherally but spares the dorsum of the hand. The overlying 
homy layer is thickened and boggy, resembling damp white blotting-paper. 
As it peels away it leaves a circinate area of bright red, moist epithelium. 
The edges are deeply undermined and small vesicles are occasionally seen. 
At the base of the clefts deep fissures may be present. Cutaneous moniliasis 
may resemble psoriasis closely, the parakeratosis psoriasiforme of Darier. 
The condition is very chronic and s3mptoms are often slight, unless a 
secondary pyogenic infection occurs. 
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ectothrix (animal) trichophytons are the usual causal agents. Infection is 
commonly contracted from affected puppies, kittens, ponies and calves. 

Sig 7 ts and symptoms . — In its mildest form a pinkish scaling papule is seen 
which spreads peripherally and clears at the centre. The margin shows 
scaling and sometimes small vesicles. The lesions tend to die out before 
reaching any considerable size. Mild irritation is common. The more severe 
forms have a ring of pustules and vesicles at the extending margin, which is 
red and raised. Polycyclic rings are often seen due to fusion of lesions. 
The rings are larger and persist longer than in the mild type. 

Deep pustular ringworm, or kerion, is usually contracted from cattle 
{Trichophyton discoides). An infiltrated plaque develops, one or Uvo inches 
in diameter, the surface studded with deep pustules. Secondary pyogenic 
infection with lymphangitis is common. Ring formation and peripheral 
spread are unusual, the severe inflammatory reaction subsiding in three or four 
weeks with considerable scarring. Several relapses may occur before healing 
is complete. At the height of the inflammation the plaque is swollen, red 
and hoggy, suggesting the presence of deep pus; this is not to be found in 
any quantity and no incision should be made. 

Diagnosis . — ^Mycelium can be demonstrated in scales, vesicle tops or hairs 
from the affected areas. 

Treatmmit. — Tinea circinata responds readily to treatment with strong 
fungicides, Whitfield’s ointment being as good as any. Chrysarobin i per 
cent, in Lassar’s paste and strong tincture of iodine are also satisfactory 
remedies. 

The kerion type requires frequent hot wet dressings with i in 2000 
mercury perchloride in normal saline, or i in 4000 potassium permanganate. 
For severe infections X-rays, loor repeated in two weeks’ time, accelerate 
healing and soothe the inflammation. 

ONYCHOMYCOSIS 

This infection is chronic and difficult to clear with any method of treatment. 
The lesions are unsightly and therefore occasion distress to patients. Spread 
occurs from such a chronic focus to the surrounding skin and to other nails. 

Pathology . — ^Both epiderraophyton and trichophyton groups may be 
responsible; monilia is rarely found except as a secondary contaminant. 
Trichophyton rithrurn causes a particularly chronic and resistant onycho- 
mycosis. 

Signs and sympto^ns . — At first only one or two nails are affected. The 
invasion occurs from the free edge or from the lateral nail fold, unlike any 
other form of nail affection. The nail becomes opaque, brownish or green, 
thickened, distorted, ridged and friable. The nail is often lifted away from 
the nail bed, which scales profusely. The free edge is broken, irregular and 
crumbling, owing to the friability of the affected portion; eventually the nail 
is considerably shortened. 
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The subject of the present status of the sex hormones in dermatolog}’^ is 
one that must be approached ■nith some hesitation and diffidence. The 
obvious association between condition and texture of the skin as well as 
certain specific conditions of the skin with these hormones should by now 
have led, it might be thought, to clear-cut indications for their use; so far 
from that being the case the story, with few e.xceptions, is one of increasing 
confusion and bewilderment. The literature on the subject, both from the 
clinical and experimental points of view, is vast and conflicting to a degree, 
one worker’s dogmatic assertion being contradicted by the ne.xt, and 
clinical trials have only too often been on few cases and these inadequately 
controlled. The reason for the confusion is, of coiuse, not far to seek. 
Endocrinologv* is a subject of intriguing but bewildering perplexity; the 
interrelationship of the glands, their mode of action, their linkage with the 
autononuc nerv'ous system, the continual isolation of new hormones, the 
effect of vitamin deficiencies, the problem of anti-hormones, the varying 
susceptibility of different tissues, all serve to make increasingly difficult a 
line of treatment which in its early days seemed to promise easy success. 
However, the laboratory workers, b)- intensive and often brilliant en- 
deav'ours, are doing much to clarify’’ the issues and hav'e, particularly by 
synthesis of hormones, made it possible for dermatologists to attempt the 
assessment of their place in treatment. 

GENERAL CONSIDERATIONS 

Certain facts concerning the relationship between the sex hormones and 
the skin are w'ell known. Acne vnlgaris commonly, almost ph}'siologically% 
arises at the time of puberty and persists for varying periods up to, perhaps, 
the age of thirty. It is more common in males than in females. Eunuchs 
do not suffer from acne, although it can be produced in them by injections 
of male hormone (Hamilton, 1941). Exacerbations of acne in women are 
not uncommon at the time of menstruation when the oestrogen level falls. 
It may be noted here that acne vulgaris in women, or exacerbations of it, is 
not necessarily accompanied by any menstrual disorder. Virilism in children 
may’ be associated with marked acne. 

Some skin conditions manifest themselves only’ in pregnancy, others 
regularly improve or disappear in each pregnancy; some occur only at the 
climacteric, in the male and in the female. Finffty, certain characteristic 
■ changes occur in the skin of old age or premature old age. These changes 
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(2) Monilial paronychia- 

This is an extremely chronic condition. Part or whole of one nail after 
another is involved over a period of years. Infection is often spread by the 
orange stick used in manicuring the nails, damage being done to the cuticle 
which protects the nail fold. The nail fold is red, shiny, swollen and bolster- 
like, but only slightly tender. A deep fissure separates it from the underlying 
nail bed, from which a drop of pus may sometimes be squeezed. The 
corresponding part of the nail is browmish, ridged and deformed, due to 
nutritional disturbances of the nail bed. Infection starts at one corner of the 
nail fold and gradually extends along to the other corner. 

Diagnosis. — ^The condition often involves several nails and is less acute 
than pyococcal paronychia. Syphilitic and tuberculous paronychia must be 
borne in mind. Culture is the best method of confirming the diagnosis. 
A pus smear or skin scraping may be examined in caustic potash or, better, 
after staining tvith Gram’s iodine. The spores are gram-positive. Mycelium 
is scanty and septate; groups of spores congregate at the articulations. 

Treatment: Digital lesiotts. — Most effective are applications of gentian 
violet in i per cent, aqueous solution or in a zinc cream. The affected areas 
should be kept dry and covered. Mercurial and fatty acid preparations are 
also useful. Attention to the general health may be required. Improvement 
is usually rapid but recurrences are common, unless the hands are kept dry. 
Foci of infection may persist in the mouth, bowel, nail folds, and genitalia. 

Paronychia. — ^Treatment is unsatisfactory' as few women are wiling or 
able to keep their fingers dry for long periods. Pure phenol or a spirit 
lotion, e.g.: — 

Liquid phenol 20 minims (1.2 c.cm.) 

Weak tincture of iodine 20 minims (1.2 c.cm.) 

S.V.M.I to I oz. (2S.4 c.cm.) 

is applied daily with a match stick, cut into chisel shape, beneath the nail 
fold. Care must be taken to reach the depths of the fold and not to damage 
the cuticle further. With care and patience, healing results in most cases 
after some months' treatment. 

Unfiltered X-rays, loor to the nail folds, three doses at fourteen-day 
intervals, are often helpful. 
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but less toxic than stilboestrol. Headache, vomiting, anorexia, lassitude and 
liarrhoea are among the lesser toxic effects of these drugs. The relative 
lotency of hexcestrol and diencestrol is still a matter of debate. These may 
Iso be given by mouth, a method which has obvious advantages when 
reatment may need to be prolonged. Dogmatism on the question of dosage 
3 impossible; individuals vary much in their response and the dose must 
)e varied from patient to patient and from time to time in the same patient, 
n the case of stiIbcEstrol, 0.5 mgm. to i mgm., of hexoestrol, 3 mgm., and 
)f diencEStrol, 5 mgm., is a reasonable initial daily dose for women, pven 
luring the period and for fourteen days after it. In some cases, for reasons 
lot fully understood, perhaps because of failure to absorb, perhaps be- 
:ause they are destroyed in the liver, oral administration of cestrogens fails. 
Recourse must then be had to the intramuscular route or to inunction. 
Tstrogens in a suitable base are well absorbed from the skin, producing 
both a local and general effect. Dosage, of course, is a little difBcult to 
control by this route. Subcutaneous implantation of pellets should only be 
employed by the very expert. Absorption by any route can be judged by 
certain physical changes; in the female slight enlargement of the breasts, 
pigmentation of the areola, increase in size, secretion, often visible from 
the apocrine glands around the nipple, and a feeling of lassitude. Changes of 
menstrual function are virtually the rule; these changes may amount to no 
more than an irregularity but increased menstrual loss is not infrequent, the 
result of an artificial metropathia hacmorrhagica. Severe flooding as a result 
of treatment may occur and is an embarrassment to both doctor and patient. 
Equally, renewal of uterine bleeding in a post-menopausal patient is an 
unpopular surprise. The ideal patient, of course, is the one who has had a 
hysterectomy. It is possible that a technique combining the use of corpus 
luteum hormone will be devised to control this bleeding. 

In males, similar breast changes may occur in association with the same 
feeling of lassitude, poor gro\vth of hair on the beard area, weakening or 
loss of libido, impotence and even in some cases shrinking of the external 
gemtalia. Sterility quite certainly occurs during treatment; how far this is 
temporary or persists after treatment is not clear and the answer to this vital 
question is not easy to discover. The risk, however, of permanent sterility 
^ so grave that it is doubtful whether the use of cestrogens in males is ever 
justifiable. Certainly their use must be restricted in the present state of 
Imowledgc to the treatment only of severe and otherwise hopeless cases. 
The danger must be explained to the patient, and it is wise to have his 
signature that he is aware of the risks. If these drugs are given to males the 

osage to produce any effect must often be high; as much as 15 mgm. of 
hexcestrol a day may be required. 

The preparations of male hormone in common clinical use are testosterone 
propionate and methyl testosterone. The propionate has only slight activity 
when given by mouth and is therefore usually given by intramuscular in- 
jection, in doses of 5 to 25 mgm. about three times a w'eek. Methyl testos- 
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occur, not because of a simple deficiency of one hormone or of excess of 
another, but because there is a lack of balance between them. This may 
perhaps be clarified by saying, with apologies, that there is no such thing as 
a pure woman any more than there is a pure man. The bise.xuality of all of 
us, although the degree of bisexuality varies, is important to remember 
when the effect of the sex hormones on the skin is considered. Furthermore, 
the "new look" cannot disguise the increasing roasculinization of the female. 
The ideal woman of nature is devoted to her home, her husband, and her 
children and almost cow-like in her submissiveness and placidity; with this 
disposition goes the perfect schoolgirl complexion. The relative increase of 
androgen that appears to circulate in the blood of the woman of to-day may 
be responsible for the increase in her aggressiveness and desire for a ^Yidcr 
participation in affairs. The reverse, of course, may be true, i.e., (hat 
increasing freedom has led to the increase in androgen. Similarly, it is at 
the time of the menopause, when there is a relative increase of androgen, 
that women so often start to manage not only their own homes and husbands 
but the local W.V.S., or whatever it may be. This psychological evidence 
of bisexuality and of the relative increase of androgen is mirrored by the 
changes in the skin. The whole question has been admirably discussed by 
Cawadias (1946). 

A further point must be stressed — the varying sensitivity of tissues to 
endocrines. Bourne (1947) has recently emphasized this concept of the 
tissue receptor mechanism as put forward by Bloch (1931) in his discussion 
of the cause of acne vulgaris. For example, severe acne of tJie face is by no 
means always accompanied by acne of the back; seborrhoea of the body may 
be intense and yet the scalp is flourishing and scurfless. 

No account of the se-v hormones and their part in the so-called seborrhceic 
eruptions is complete wthout reference to Darier’s (1928, 1936) conception 
of la kirose, which he considered to be the soil on which these eruptions 
flourished. Barber (1929) has elaborated this point of view and further 
(1948) shown that the factor responsible for la kcrose is stimulation of the 
epidermis, the hair follicles and the sebaceous glands by androgens, resulting 
in thickening of the skin and patulous pilo-sebaceous orifices, particularly 
on the scalp, the centre of the face, forehead and temples, chin, the nape 
of the neck, the presternal and interscapular areas. Infective, dietetic and 
other factors in the development of the seborrhceic state can play their . 
part only in the presence of, or as a result of, the effects of relative excess of ^ 
androgens- 


PREPARATIONS 

The synthetic preparations have to all intents completely replaced the 
products obtained from natural sources. 

StiJbcesirol, experimentally and clinically, appears to fulfil the functions 
of the natural products, may be given by mouth and is relatively cheap. 
Hexmtrol and dmasirol arc other synthetic cestrogens slightly less potent J 
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but less toxic than stilbcestrol. Headache, vomiting, anorexia, lassitude and 
' diarrhcea are among the lesser toxic effects of these drugs. The relative 
potency of hexoestrol and diencestrol is still a matter of debate. These may 
also be given by mouth, a method which has obvious advantages when 
treatment ma}' need to be prolonged. Dogmatism on the question of dosage 
is impossible; individuals vary much in their response and the dose must 
be varied from patient to patient and from time to time in the same patient. 
In the case of stilbcestrol, 0.5 mgm. to i mgm., of hexcestrol, 3 mgra., and 
of diencestrol, 5 mgm., is a reasonable initial daily dose for women, given 
during the period and for fourteen days after it. In some cases, for reasons 
not fully understood, perhaps because of failure to absorb, perhaps be- 
cause they are destroyed in the liver, oral administration of mstrogens fails. 
Recourse must then be had to the intramuscular route or to inunction. 
CEstrogens in a suitable base are well absorbed from the skin, producing 
both a local and general effect. Dosage, of course, is a little difficult to 
control by this route. Subcutaneous implantation of pellets should only be 
employed by the very expert. Absorption by any route can be judged by 
certain physical changes; in the fem^e slight enlargement of the breasts, 
pigmentation of the areola, increase in size, secretion, often visible from 
the apocrine glands around the nipple, and a feeling of lassitude. Changes of 
menstrual function are virtually the rule; these changes may amount to no 
• more than an irregularity but increased menstrual loss is not infrequent, the 
j result of an artificial metropathia htemorrhagica. Severe flooding as a result 
• V of treatment may occur and is an embarrassment to both doctor and patient. 

Equally, renewal of uterine bleeding in a post-menopausal patient is an 
unpopular surprise. The ideal patient, of course, is the one who has had a 
hysterectomy. It is possible that a technique combining the use of corpus 
luteum hormone will be devised to control this bleeding. 

In males, similar breast changes may occur in association with the same 
feeling of lassitude, poor growth of hair on the beard area, w'eakening or 
loss of libido, impotence and even in some cases shrinking of the external 
gemtalia. Sterility quite certainly occurs during treatment; how far this is 
temporary or persists after treatment is not clear and the answer to this vital 
question is not easy to discover. The risk, however, of permanent sterility 
IS so grave that it is doubtful whether the use of cestrogens in males is ever 
justifiable. Certainly their use must be restricted in the present state of 
mmwledge to the treatment only of severe and otherwise hopeless cases. 
The danger must be explained to the patient, and it is wise to have his 
signature that he is aware of the risks. If these drugs are given to males the 

Osage to produce any effect must often be high; as much as 15 mgm. of 
hexoestrol a day may be required. 

The preparations of male hormone in common clinical use are testosterone 
pr^ioncAe and methyl testosterone. The propionate has only slight activity 
w en given by mouth and is therefore usually given by intramuscular in- 
jection, m doses of 5 to 25 mgm. about three times a week. Methyl testos- 


368 


THE PRACTITIONER 


occur, not because of a simple deficiency of one hormone or of excess of 
another, but because there is a lack of balance between them. This may ^ 
perhaps be clarified by saying, with apologies, that there is no such thing as 
a pure woman any more than there is a pure man. The bisexuality of all of 
us, although the degree of bisexuality varies, is important to remember 
when the effect of the sex hormones on the skin is considered. Furthermore, 
the “new look” cannot disguise the increasing masculinization of the female. 

The ideal woman of nature is devoted to her home, her husband, and her 
children and almost cow-like in her submissiveness and placidity; with this 
disposition goes the perfect schoolgirl complexion. The relative increase of 
androgen that appears to circulate in the blood of the woman of to-day may 
be responsible for the increase in her aggressiveness and desire for a vider 
participation in affairs. The reverse, of course, may be true, i.e., that 
increasing freedom has led to the increase in androgen. Similarly, it is at 
the time of the menopause, when there is a relative increase of androgen, 
that women so often start to manage not only their own homes and husbands 
but the local W.V.S., or whatever it may be. This psychological evidence 
of bisexuah'ty and of the relative increase of androgen is mirrored by the 
changes in the skin. The whole question has been admirably discussed by 
Cawadias (1946), 

A further point must be stressed — ^the varying sensiti\dty of tissues to 
endocrines. Bourne (1947) has recently emphasized this concept of the 
tissue receptor mechanism as put forward by Bloch (1931) in his discussion 
of the cause of acne vulgaris. For example, severe acne of the face is by no > 
means always accompanied by acne of the back; seborrhcea of the body may 
be intense and yet the scalp is flourishing and scurfiess. 

No account of the sex hormones and their part in the so-called seborrhmic 
eruptions is complete without reference to Darier’s (192S, 1936} conception 
of la Mrose, which he considered to be the soil on which these eruptions 
flourished. Barber (igzg) has elaborated this point of view and further 
(1948) shown that the factor responsible for la kcrose is stimulation of the 
epidermis, the hair follicles and the sebaceous glands by androgens, resulting 
in thickening of the skin and patulous pilo-sebaceous orifices, particularly 
on the scalp, the centre of the face, forehead and temples, chin, the nape 
of the neck, the prestemal and interscapular areas. Infective, dietetic and 
other factors in the development of the scborrhoeic state can play their 
part only in the presence of, or as a result of, the effects of relative excess of ' 
androgens. 


PREPARATIONS 

The synthetic preparations have to all intents completely replaced the 
products obtained from natural sources. 

Stilbmirol, experimentally and clinically, appears to fulfil the functions 
of the natural products, may be given by mouth and is relatively cheap. 
Hexasirol and diencesirol are other synthetic oestrogcns slightly less potent 
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but less toxic than stiibcestrol. Headache, vomiting, anorexia, lassitude and 
diarrhoea are among the lesser toxic effects of these drugs. The relative 
potency of hexcestrol and dienoestrol is still a matter of debate. These may 
also be ^ven by mouth, a method which has obvious advantages when 
treatment may need to be prolonged. Dogmatism on the question of dosage 
is impossible; indi\dduals v&ry much in their response and the dose must 
be varied from patient to patient and from time to time in the same patient. 
In the case of stilboestrol, 0.5 mgm. to i mgm., of hexcestrol, 3 mgm., and 
of dienoestrol, 5 mgm., is a reasonable initial daily dose for women, given 
during the period and for foxuteen days after it. In some cases, for reasons 
not fulfy understood, perhaps because of failure to absorb, perhaps be- 
cause they are destroyed in the liver, oral administration of cestrogens fails. 
Recourse must then be had to the intramuscular route or to inunction. 
(Estrogens in a suitable base are well absorbed from the skin, producing 
both a local and general effect. Dosage, of course, is a little difficult to 
control by this route. Subcutaneous implantation of pellets should only be 
employed by the very e.xpert. Absorption b}' any route can be judged by 
certain physical changes; in the fen^e slight enlargement of the breasts, 
pigmentation of the areola, increase in size, secretion, often visible from 
the apocrine glands around the nipple, and a feeling of lassitude. Changes of 
menstrual function are virtually the rule; these changes may amount to no 
more than an irregularity but increased menstrual loss is not infrequent, the 
result of an artificial metropathia hmmorrhagica. Severe flooding as a result 
of treatment may occur and is an embarrassment to both doctor and patient. 
Equally, renewal of uterine bleeding in a post-menopausal patient is an 
unpopular surprise. The ideal patient, of course, is the one who has had a 
hysterectom5^ R is possible that a technique combining the use of corpus 
luteum hormone will be derised to control this bleeding. 

In males, similar breast changes may occur in association vfith the same 
feeling of lassitude, poor grorvth of hair on the beard area, weakening or 
loss of libido, impotence and even in some cases shrinking of the external 
gemtalia. Sterility quite certainly occurs during treatment; how far this is 
temporary or persists after treatment is not clear and the answer to this vital 
question is not easy to discover. The risk, ho%Yever, of permanent sterility 
IS so grave that it is doubtful whether the use of cestrogens in males is ever 
Justifiable. Certainly their use must be restricted in the present state of 
^owledge to the treatment only of severe and otherwise hopeless cases. 
The danger must be explained to the patient, and it is wise to have his 
signature that he is aware of the risks. If these drugs are given to males the 
dosage to produce any effect must often be high; as much as 15 mgm. of 
hexcestrol a da)' may be required. 

The preparations of male hormone in common clinical use are testosterone 
propionate and methyl testosterone. The propionate has only slight activity 
when given by mouth and is therefore usually given by intramuscular in- 
jection, in doses of 5 to 25 mgm. about three times a week. Methyl testos- 
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terone, although active by mouth, is best given in the form of “linguets” 
placed under the tongue and allowed to dissolve slowly; 5 mgm. three times 
a day is a reasonable initial dose in dermatological conditions. A main- 
tenance dose must be determined by the method of trial and error. By this 
route in an average intelligent patient absorption is assured with no pos- 
sibility of the destruction of the drug in the intestine or by the liver. 
Inunction, using these preparations or testosterone itself, has been success- 
fully employed in dermatology, but since the effect required is usually a 
general and not a local one the oral or sublingual route is more acceptable to 
the patient and is more easily controlled. Subcutaneous implants are the 
ideal if treatment has been shown to be effective and must be prolonged. 

There is no clear-cut indication for the use of androgens in skin con- 
ditions in women. Prolonged administration in women may cause growth of 
hair on the lip and beard area, enlargement of the clitoris, and other signs 
of masculinization. 

There is a danger in both sexes that subsequent to the prolonged use of 
these hormones there may be a relative failure spontaneously to produce 
them in the body. It has also been suggested that the pituitary gland may 
not resume its full functions. On the other hand, with the doses commonly 
used there is no danger of any carcinogenic effect. It must therefore be 
stressed that the administration of the sex hormones is not without danger, 
and they must on no account be given unless the indication for their use is 
clear in the mind of the practitioner and he is W'ell aware both of what he 
is trying to achieve and the possible dangers. 

It rvill be seen from this preamble that in dermatology cestrogens may be 
of value in the treatment of the seborrhceic eruptions in w'omen, rarely m 
men, and of certain conditions arising at or about the menopause. The 
indications for androgen therapy are confined almost entirely to the senile 
changes of the skin of the male. These various conditions will be briefly 
discussed. 

ACNE 

Acne milgaris . — ^Whatever may be its cause or causes, and the literature is 
vast and contradictory, and at whatever time of life it occurs, the essential 
fact is that androgens predispose to acne and cestrogens inhibit it. The 
comedo, the hall mark of acne, develops because of hyperkeratosis at the 
mouth of the follicle. Thus, the patulous sebaceous follicles, and the muddy 
complexion which so often goes with acne as a result of increased keratiniza- 
tion, are all due to androgen stimulation. The severity and the pleomorphism 
of the condition depend upon individual susceptibility, on tissue sus- 
ceptibility, and on secondary factors, such as diet and infection. It is against 
these secondary factors that treatment must first be directed, and only when 
these measures fail should administration of cestrogens be considered. It is 
probably wise never to use them at all in women under the age of twenty. 
The habit of giving a small routine dose to all patients of either sex with acne 
can be mentioned only to condemn it. 
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Aaie coiiglobaia . — ^This is a form of acne in which large plaques develop 
and break down to form oily abscesses and burrowing sinuses. It is a con- 
dition so severe, so debilitating and so chronic, that it is perhaps the one 
disease in which (estrogens in large doses are justifiable in males. 

Acne rosacea . — ^The etiology’’ of acne rosacea is not clear; there is evidence 
to suggest, among others, an endocrine factor. This may be a straightforward 
relative increase of androgen or, it has been recently suggested but not 
substantiated, the development of hypersensitivity to androgen. If the 
lustory suggests an endocrine factor and other lines of treatment have 
failed (estrogens will in some cases effect a cure. 

SEBORRHCEIC ERUPTIONS 

It seems probable that these eruptions are the result of infection by certain 
organisms, notabty the pityrosporon of hlalassez, which by its action 
permits invasion by other bacteria, the Micrococais atiis communis (the 
morococcus of Unna), the staphylococcus, and the streptococcus. It is again 
(Estrogen-androgen imbalance which produces those changes in the skin 
which allow these organisms to flourish. Dietetic errors, metabolic dis- 
order, and psi'chological disturbance cannot be discounted as subsidiary 
Sind often important factors. It is against these that treatment must first be 
directed, and only if success is still elusive should cestrogens be tried. In 
males they must be resen'ed for the otherwise heartbreaking case. 

^ PITYRIASIS CAPITIS 

This and the ne.xt stage in its development, pityriasis steatoides, are of 
course usually an integral part in the stor}' of both acne rmlgaris and the 
seborrhosic eruptions. Sometimes it occurs of itself; measures directed at 
care of the scalp and the infective factors should suffice without recourse to 
(Estrogens. It is associated sometimes in menopausal women with a male 
type of alopecia, the hair receding at the temples and a bald patch appearing 
at the vertex. Local inunction of a or 5 per cent, oestrogen ointment is 
usually very satisfactorily successful unless atroph)' of the hair follicles has 
aheady proceeded too far. Hair follicles in the scalp are exceptional in that 
they are stimulated by cestrogens and inhibited by androgens. 


[, . MENOPAUSAL CONDITIONS 

Verruca seniles . — It must be realized that any of the diseases so far discussed 
may also appear, sometimes for the first time, at the menopause. 'Verrucss 
seni es, sometimes called seborrhceic warts, are the flat-topped, circum- 
brounish papules or little tumours with adherent, 
s ig t y oil} scales which appear on the trunk, rarely elsewhere, of the middle 
age or older. CEstrogens in women and androgens in men will cause all 
ut t e very large lesions to involute. This is sometimes necessary for 
^ y cosmetic reasons or if the warts cause troublesome itching. 
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Keratoderma clmactericum . — ^Haxthausen (1934) used this term tc 
describe a condition of hyperkeratosis arising at the time of the menopause 
and mainly involving the pressure points on the soles and the palms. It is 
eminently treatable by cestrogens, and the results of such treatment are 
excellent. 

Other iiiempausal conditions . — number of conditions may first manifest 
themselves at the menopause and it is tempting to assume some relationship. 
Among these are urticaria, Fox-Fordyce disease, pruritus 'smlvffi and 
kraurosis vulvae and, perhaps, psoriasis. This is dangerous ground and 
it must be stressed that there are many other causes for these conditions. 
Only after searching investigation has failed to reveal one of these other 
causes can oestrogen deficit be blamed. In the two rnilval conditions local 
application of an oestrogen ointment is often more successful tlian treatment 
by mouth or by injection. Finally, senile pruritus in women can in some 
cases be relieved by administration of mstrogens. 


SENILE MALE SKINS 

The therapeutic use of androgens in dermatological conditions is all but 
confined to the treatment of senile changes in the skin. They can produce 
striking improvement in old gentlemen with itching, degenerative skins. 
The state of the pubic hairs is a valuable guide to treatment. If these are 
curly, male hormone will do no good. If, however, they are straight and 
lifeless, androgens wll restore them, the skin and to a certain extent their 
owners. The skin will after a month or two recover some of the suppleness 
and texture of youth, if not quite that of the proverbial part of the baby s 
anatomy. Itching has become an ingrained habit and will persist after the 
reversal of the objective signs; perseverance with treatment will ultimately 
stop the itching and produce a sensation of general well-being. The patient 
who is relieved by androgen by mouth or under the tongue is an ideal 
candidate for subcutaneous implants. 

This short review of a fascinating and, to me at least, a very difficult subject 
cannot be ended without a tribute to the work in this field of Dr. H. W. Barber, 
who has given so much thought and done so much to clarify the issues and unravel 
the tangles. Anyone interested more deeply in the subject is warmly recommended 
to read a recent essay by Dr. Barber (1948), in which the whole matter is logically 
and illuminatingly expounded. 
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COSMETICS AND THE CARE OF THE SKIN 

By GEOFFREY HODGSON, M.B.E., D.M. 

Dermatologist, Cardiff Royal Infirmary; Lecturer in Dermatology, Welsh 
National School of Medicine. 

The use of cosmetics is centuries old. Egj^ptian tombs provide evidence of 
lead eye and face paints (kohl) which the departed took with them on their 
last journey as cosmetic aids. Nero’s wife, Poppsea, is said to have bathed 
in asses’ milk, taking with her a herd whilst on her travels. To-day there 
is no need for such a complicated supply system, as modem mass production 
backed by the force of advertising has made cosmetics an integral part of 
everyday life. The advertising claims regarding the health of the skin ma}’’ 
be such as to make the average medical man wonder how far such claims 
can be justified; likewise may he wonder how often the irmocent buyer of 
such preparations may pay the price of her vanity by developing an “occupa- 
tional dermatitis” in her work of beautification. It must be stated at once 
that dermatitis from cosmetics is a rare occurrence. It is onl}’’ necessar}”^ to 
trj' and estimate roughly the enormous cosmetic consumption of the 
community as a whole, and to think of the isolated cases of skin trouble 
from this source, to put the matter in its proper perspective. 

H.MR PREPARATIONS 

Skin irritation may result from bleaching or dyeing, and from hair dressing, 
e.g. permanent waving. Dyeing may cause the hair to become brittle and 
break off short; OHd mentioned this. To bleach the hair “platinum blondes” 
use hydrogen pero.vide and ammonia, and the same ill-effects may ensue. 
Experienced hairdressers will advise against it if the hair is not suitable for 
bleaching; amateur efforts produce most cases. Hair dyes are vegetable and 
mineral in origin or of the para group which causes most trouble. Vegetable 
dyes or tints, such as walnut and henna, e.g. henna washes, are generally 
quite safe; synthetic henna tints may act like the para group. Mineral dyes, 
e.g. silver nitrate, are seldom used, as the texture of the hair may be coar- 
sened thereby; they act by deposition of a la3'er on the hair shaft. The third 
group includes paraphen)'lene diamine and pjTogallol; Ingram (1947) has 
suggested, after patch testing 1000 persons, that 4 per cent, of the population 
are sensitive. This sensitivity may be present initially or develop as a result 
of several applications of the dye. The danger is contact dermatitis. In 
some cities in America the health authorities insist on a patch test being 
carried out on the neck line for tiventy-four hours before the first occasion 
on which the hair is dyed. A recommendation that the d}’-e should be first 
tested in such a way should be stated on the label of the bottle. 

Dermatitis from hair dyes is suspected by the histoiy^ and by the appear- 
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ance of redness, with itching on the eyelids, forehead, behind the ears, and 
on the back of the neck. If a sudden \veeping of the whole scalp be caused, 
then the condition may be mistaken for an acute seborrhceic process. 
Spread of the eruption may occur to the elbow flexures. Conjunctivitis and 
inflammation of the cornea may be produced. A patch test can be empIo)'ed 
in confirmation of the diagnosis. “First-aid” treatment requires immediate 
washing with soap and water to remove the excess dye. Next, a solution of 
hydrogen peroxide is applied to oxidize the dye to a non-irritant compound; 
then the hair is washed again with soap and water. The dermatitis is then •. 
treated on routine lines with turban compresses of potassium permanganate, 

1 in 5000, or normal saline. 

Dermatitis from hair to 7 iics is fairly common, and on the same areas as 
from the other preparations. Dermatitis of the hands may occur. Spirit in 
lotions may produce scaling of the palm of the hand into which the tonic 
is poured before its application, and cracking of the finger tips from rubbing 
it into the scalp. Brilliantines and “hair” creams can produce a folliculitis 
or acne-like condition with comedones on the forehead. Men, women, and 
young boys may be affected. Perfume in such preparations can lead to 
pigmentation of the forehead along the hair margin. 

In permanent waving the keratin of the hair sheath is softened by an 
alkali, the hair wound round curlers and steamed. Some redness of the skin 
and discoloration may occur along the forehead; this may be due to the 
alkali or the heat of the steaming. Grey, bleached, or dyed hair may break j 
off short after such a process. Thermal bums of the neck may occur. The 
new cold-wave technique employs thioglycollic acid to soften the keratin 
hair sheath; dermatitis, damage to the liver by absorption, and brittleness 
with breaking off of the hair may be untoward events. 

Hair lacquers are employed to keep the hair wave in position; sensitivity 
occurs after some days’ delay. Signs of dermatitis appear on the back of 
the neck, eyelids, or face. Asymmetrical patches occur on the arms in 
contact with the head at night. The husband and the baby may both develop 
patches of dermatitis on the face. 

NAIL PREPARATIONS 

Manicuring may itself cause traumatic damage to the nail fold. I have seen j ■ 
a patient who developed an acute B. coli paronychia of nearly all the fingers r 
following an unskilled self manicure. She attributed the inflammation to 
the use of a new type of varnish, but this was not so; dermatitis from nail 
preparations shows itself as a rule on the face and not on the fingers. Liquid 
nail polishes and lacquers cause dermatitis as a result of plasticizers (for 
flexibility), perfumes, and commonly from dyes (eosin, maroon, rhodaminc 
B) which also cause photosensitization, and will react on exposure to 

sunlight, 
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Dermatitis is not at all uncommon and will show as small, dry, itchy 
patches with redness and scaling of the ej'^elids, chin, cheeks, ears, clavicles, 
and on the side of the neck; occasionally on the nape of the neck as a patch 
of thickened skin. Much more commonly, however, a patch of this type is 
a lichen simplex chronicus (neurodermatitis), or a localized area of sebor- 
rhoeic dermatitis. These may be menopausal in onset. Fingering of the area 
by the patient during the interview may give a clue at once. Rare sites are 
on the legs after a ladder in the stocking has been stopped tvith polish ; 
around the anus and tnilva, presenting as vague itching; and on the baby’s 
face from the mother’s nails, as examples of infantile “eczema”. Nail polish 
in the linings of shoes may cause dermatitis of the dorsum of the feet and 
toes. Removal of the cause MU lead to immediate improvement. A patch 
test may not give a positive reaction. 

Cuticle removers may contain caustic potash, salic)"lic acid, and triethanol- , 
amine. The nail may be damaged by the caustic or the nail fold inflamed. 
Polish removers are largely acetone solutions. Brittleness of the nails, 
dryness and sph’tting may result, or chemical paronychia. 

It might be argued that nail preparations have some influence in the care 
of the skin. The acetone remover may contain tincture of benzoin or 
cellulose acetate. Presumably such a combination must have some antiseptic 
effect that may help to sterilize the area. Routine nail attention and the use 
of such preparations may avoid the paronychial infections to which poorly 
manicured nails may be subject, and may conceivably protect against the 
troublesome nail infections so common in housewives and those engaged in 
occupations in which the hands are continually in water. 

FACE AND BEAUTY CREAMS 

These creams are %'ariations of the oil-in-water and water-in-oil emulsions. 
They are advertised as cold, vanishing, foundation, cleansing, lubricating, 
and gland creams, skin and tissue foods. A. foundation cream serves as a base 
on to which the powder is applied; cleansing creams remove the previous 
make-up. Some women once employed at least three or four different creams, 
but “ail purpose” creams are now available. The introduction of new' 
emulsifying agents and of the lanoline derivatives have superseded the older 
greasy cold creams, e.g. rose water ointment. 

Vanishing creams consist of stearic acid, grease as cocoa butter, liquid 
paraffin or glycerin, w’ater or alcohol, with an emulsifying agent (borax, 
triethanolamine). These creams form a non-greasy surface on to which 
powder will adhere; they are so constituted that no excess of grease is 
perceptible on the skin after application, hence they seem to “vanish”. 
Cleansing creams are similar but have the melting point of the fats below 
that of the skin, so that they become liquid on bring applied. To these 
creams may sometimes be added a cleansing agent, such as sulphonated 
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ance of redness, with itching on the e5'elids, forehead, behind the ears, and 
on the back of the neck. If a sudden weeping of the whole scalp be caused, 
then the condition may be mistaken for an acute seborrhosic process. 
Spread of the eruption maj' occur to the elbow flexures. Conjunctiwtis and 
inflammation of the cornea may be produced. A patch test can be employed 
in confirmation of the diagnosis. “First-aid” treatment requires immediate 
washing with soap and water to remove the excess dye. Ne.xt, a solution of 
hydrogen peroxide is applied to oxidize the dye to a non-irritant compound; 
then the hair is Avashed again with soap and n’ater. The dermatitis is then 
treated on routine lines with turban compresses of potassium permanganate, 
1 in 5000, or normal saline. 

Dermatitis from hair tonics is fairly common, and on the same areas as 
from the other preparations. Dermatitis of the hands may occur. Spirit in 
lotions may produce scaling of tlie palm of the hand into which the tonic 
is poured before its application, and cracking of the finger tips from rubbing 
it into the scalp. Brilliantines and “hair” creams can produce a folliculitis 
or acne-like condition with comedones on the forehead. Men, women, and 
young boys may be affected. Perfume in such preparations can lead to 
pigmentation of the forehead along the hair margin. 

In permanent waving the keratin of the hair sheath is softened by an 
alkali, the hair wound round curlers and steamed. Some redness of the skin 
and discoloration may occur along the forehead; this may be due to the 
alkali or the heat of the steaming. Grey, bleached, or dyed hair may break 
off short after such a process. Thermal bums of the neck may occur. The 
new cold-wave technique employs thioglycollic acid to soften the keratin 
hair sheath; dermatitis, damage to the liver by absorption, and brittleness 
rvith breaking off of the hair may be untoward events. 

Hair lacquers are employed to keep the hair wave in position; sensitivity 
occurs after some days’ delay. Signs of dermatitis appear on the back of 
the neck, eyelids, or face. Asymmetrical patches occur on the arms in 
contact with the head at night. The husband and the baby may both develop 
patches of dermatitis on the face. 

NAIL PREPARATIONS 

Manicuring may itself cause traumatic damage to the nail fold. I have seen 
a patient who developed an acute JB. coli paronychia of nearl}' all the fingers 
following an unskilled self manicure. She attributed the inflammation to 
the use of a new type of varnish, but this was not so; dermatitis from nail 
preparations shows itself as a rule on the face and not on the fingers. Liquid 
nail polishes and lacquers cause dermatitis as a result of plasticizers (for 
flexibility), perfumes, and commonly from dyes (eosin, maroon, rhodamine 
B) which also cause photosensitization, and will react on exposure to 
sunlight. 
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greasy cream for face cleaning. The use of suitable creams in fair-haired, 
sensitive-skinned babies might prevent that type of infantile “eczema” 
which not uncommonly starts in the early months of extra-uterine life as a 
sequel to soap, contact with wool, and winter chapping. 

Other dermatological indications are in the “irritable faces” of women 
at the menopause — rosacea subjects without excessive sebaceous activity 
who ill tolerate soap — and in skin cases convalescent from acute facial 
dermatitis of whatever origin, in which the skin is dry, irritable, and has 
not had time properly to “harden up”. Sun-sensitive individuals and lupus 
eiythematosus cases can be protected against sunlight by the use of sun- 
screening face creams. These contain phenyl salicylate 10 per cent., quinine 
sulphate 2 per cent., or esculin 2 to 4 per cent, as a chemical preventative, 
or zinc oxide as a purely mechanical barrier. 

Soap is indicated in puberty or adolescent acne, but is sometimes not 
well tolerated by many adult acne faces. Here a face cream of oil-in-water 
emulsion type can be employed therapeutically as a degreasing cleansing 
agent and cosmetically as a foundation for the face powder. Nail creams 
are helpful as an emollient application for use in brittle nails, by virtue of 
the lanoline, wax, and triethamolamine, which they contain. 

Little, however, can be said in medical support of those creams containing 
vitamins and the sex hormones as “skin foods”. “Gland” creams are also 
in vogue for increasing bust development and in the treatment of superfluous 
hair. It is unlikely that vitamins are included in sufficient concentration to 
have any effect at all, but they are presumably harmless. In the case of 
vitamin Dj (calciferol), however, toxic results could ensue from absorption 
if the vitamin was used in sufficient amounts. There is no evidence that 
(Estrogens are locally carcinogenic wffien applied to the skin, but there is no 
question that oestrogens are absorbed by the skin. Barber (1948) has seen 
cases of uterine bleeding and swelling in the breasts following inunction of 
5 per cent, and 2 per cent, dienoestrol cream to quite small areas of skin. 
The risk of carcinoma developing in the uterus and breasts as a result of the 
prolonged local skin application of oestrogens is probably only a very 
doubtful possibility. However, a theoretical risk alone should be sufficient 
argument against their use until the matter is beyond dispute. The indis- 
criminate use of (Estrogens in cosmetic creams can only be strongly disap- 
proved of by medical men at present. 


PERFUMES, POWDERS, LIPSTICKS, 

EVE PREPARATIONS, DEODORANTS 

Perfumes may produce dermatitis or pigmentation of the skin, but un- 
commonly. Perfumes are often included in other types of cosmetics and 
may be the active constituent causing skin irritation. Dermatitis may show 
itself as redness and scaling on the eyelids or behind the ears. Application 
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castor oil or coconut oil. Cholesterin and lechithin are commonly added i 
the emulsifying agent. Sktn “foods”, in addition, may contain oils of almont 
raisins, turtle, avocado pear, and grape seed, which are all readily absorbec 
The lanoline extracts, cholesterol and oxycholesterol, are mainly emplove 
as they produce a neutral water-in-oil cream and a smooth, pleasant produc 
The sex hormones, as well as vitamins, may be added. 

Creams seldom cause irritation of the skin. Occasional cases are attribul 
able to emulsifiers, lanoline, presers’atives, or the perfume content, whic 
may cause dermatitis or pigmentation. A dermatitis would appear over th 
area covered by the cream. The appearance may be like a mask, as the hai 
margins, sides of the neck, and under the chin may appear white by contras 
with the redness and scaling elsewhere, having escaped contact with th 
preparation. Most freckle creams contain peroxides, although some emplo; 
mercurials; individuals are often sensitive to mercury and react by der 
matitis. Groekerman (1925) described a slate-grey pigmentation of the skii 
due to such a preparation. The effect of freckle removers is only temporar}' 
if the action on the skin is severe the melanoblasts may be stimulated 
causing the appearance of darker freckles when thej' re-form. Greasy cream: 
may irritate some people, and a folliculitis may present. Soft paraffin anc 
liquid paraffin are capable of producing blackheads and acne-like pimples 
especially in a greasy skin. 

It is most unlikely that the routine application of modern face creams 
can have any ill-effects on the skin; they certainly do not increase th( 
growth of hair. MacKenna, in 1930, suggested that rosacea cases might be 
worsened as a result of blockage of the sebaceous and sweat glands il 
vanishing creams W'ere applied w'ithout proper cleansing. A greasy skin 
might ill tolerate the routine use of a greasy cream if it ^Ye^e not removed 
by soap and water, but the constituents of modern creams are well absorbed 
(Harry, 1946), and the creams can be suited easily to the type of skin in 
question by alteration of the oil-water emulsion bases to get the required 
emolient or degreasing effect. Hence in greasy skins prolonged use of modem 
creams probably does no harm at all. As, however, getting the right cream 
is a matter of trial and error for the average w'oman buying cosmetics over 
the counter, a subject with a greasy skin would be wise to supplement her 
skin cleaning W'ith soap and water. 

Cold creams and the modem creams with cholesterol, oxycholesterol, and 
lechithin (a normal skin constituent) have a definite place in the routine 
care of the skin. Although they cannot influence the ageing processes that 
lead to senile atrophy and “crows’ feet”, their continued emollient action 
can only be for the good, especially in drj' or ageing skins. They supersede 
the use of oils in vogue in ancient times for presen’ing the skin. Creams 
of this type can be used for cleaning naturally drj' skins or those that dislike 
soap; they protect the skin against cold and winds, Ichthyotic indiriduals or 
those drj'-skinned persons with atopic eczema can u.se with advantage a 
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eosin group of dyes may photosensitize; some indeed are only irritant on 
ixposure to sunlight. Dermatitis with redness, weeping and crusting along 
he lips is obviously due to a lipstick or lip salve. In general it can be said 
hat the routine use of lipstick can help to counteract winter chapping or 
;racking of lips in susceptible persons. Some manufacturers include sul- 
jhonatnides in lipsticks for chapped lips. It may irritate or sensitize to 
sunlight, and from the dermatologist’s viewpoint should be condemned. 

DIAGNOSIS 

Cosmetic dermatitis is not common. Plastic or chromium nickel spectacle 
frames, hats, necklaces, plastic dress ornaments, tooth pastes and powders, 
fruits, and mouthwashes may produce an irritation of the area in question 
which may closely simulate cosmetic dermatitis. 

Nail polish and perfumes are more implicated than other preparations, 
and cosmetics such as powders and creams may irritate only as a result of 
their perfume content. Asymmetrical dry, red, itchy scaling or pigmented 
areas on the face and neck, especially if associated with occasional swelling 
of the eyelids, are often indicative of these types of cosmetics. 

T/ie history is all-important and should be inquisitorial. The use of a 
cosmetic may be so routine that patients genuinely forget that they have 
used it. In cases of doubt the patient should forego the use of all cosmetics 
for at least four to six weeks. It is usually permissible on such occasions 
to allow lipstick and a non-perfuraed talc powder as a concession to vanity. 
The dermatitis will occur on the areas to which the cosmetics have been 
applied, except in the case of nail preparations, which commonly show on 
the face, eyelids, or neck. It will improve when the application is stopped, 
and this is a better diagnostic pointer than a patch test, which may often 
give a negative reaction. When photosensitive dyes are suspected the patch 
test should be exposed to sunlight for one to two hours. 
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by a spray or in a face cream shows itself diffusely on the face or neck. 
Perfume used by others may irritate. An unusual case has been under my 
care. 

A lady of forty-six for two years had had browny-red, dry scaling patches on the 
face, and sudden attacks of acute swelling of the eyelids. Visits to the cinema 
provoked such attacks and perfume was suspected, although the patient used none 
herself. The diagnosis became clear when her sister came to the front door one day 
and, though she did not enter the house, an acute attack followed within half an 
hour. Since her sister has given up the perfume no further attacks have occurred. 
A patch test was positive. 

Pigmentation occurs in streaks or patches on the face, neck, and behind 
the ears. The term “berlocque” was used by Rosenthal to describe the 
pendant and necklace-like distribution. Oil of bergamot is said to be most 
commonly at fault, and Freund, in 1916, first described this uncommon 
localized facial pigmentation after application of Eau de Cologne and sun- 
bathing. It has been suggested that the essential oils of the perfume are 
dissolved by perspiration, producing photosensitizing substances. Photo- 
sensitization by perfumes in face powders and creams may produce a 
bronzing effect of the whole face as if the skin was sunburnt. 

A typical face powder contains calcium or magnesium carbonate, talc or 
kaolin, magnesium or zinc stearate, titanium or zinc oxide, with colouring 
matter, and sometimes perfume. The stearates are used for adhesion of the 
powder, talc for slip, whilst titanium dioxide gives a good coverage. Face 
powder has some sun protective effect, especially if the zinc oxide content 
is high. 

Rouges are on the whole harmless. Mascara is also innocuous; it is usually 
lampblack in paraffin and petrolatum. Cleopatra is said to have darkened 
her eyebrows and lashes with a substance of this type. Eyebrow pencils are 
finely powdered carbon in a waxy base. Itching of the eyelids and swelling, 
with blepharitis and styes, can occur from eyelash dyes. 

Deodorants are marketed as liquids, creams, or powders. They inhibit 
perspiration through an astringent action or they simply disguise the odour. 
Of the former, aluminium salts being most effective are most used; sus- 
ceptible skins are irritated. Hexamethalene tetramine decomposes vith 
sweat through formaldehyde to formic acid. Formaldehyde maj' irritate. 
Zinc peroxide, hexamine, and perfumes are solely for deodorizing. Irritation 
signs are redness, vesicles, weeping or folliculitis localized to the axillae. 
In dye dermatitis from dresses or dress shields the apex of the axilla is clear. 
In seborrhoeic dermatitis of the axilte, evidence of a similar condition will 
probably be found elsewhere. Well-established proprietaty deodorants may 
safely be prescribed medically for axillar>' hyperhidrosis and have a place 
in treatment. Rotting of fabrics wUI occuir if the clothes are put on before 
the application has dried. 

Lipstichs contain colouring in a solid oil-beeswax-cocoa-butter stick base. 
Skin irritation is seldom caused, but the indelible types containing the 
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eosin group of dyes may photosensitize; some indeed are onl}'^ irritant on 
exposure to sunlight. Dermatitis with redness, weeping and crusting along 
the lips is obviously due to a lipstick or lip salve. In general it can be said 
that the routine use of lipstick can help to counteract winter chapping or 
-cracking of lips in susceptible persons. Some manufacturers include sul- 
phonamides in lipsticks for chapped lips. It may irritate or sensitize to 
sunlight, and from the dermatologist’s •vdev'point should be condemned. 

DIAGNOSIS 

Cosmetic dermatitis is not common. Plastic or chromium nickel spectacle 
frames, hats, necklaces, plastic dress ornaments, tooth pastes and powders, 
fruits, and mouthwashes may produce an irritation of the area in question 
which may closely simulate cosmetic dermatitis. 

Nail polish and perfumes are more implicated than other preparations, 
and cosmetics such as powders and creams may irritate only as a result of 
their perfume content. Asymmetrical dry, red, itchy scaling or pigmented 
areas on the face and neck, especially if associated with occasional swelling 
of the eyelids, are often indicative of these types of cosmetics. 

The history is all-important and should be inquisitorial. The use of a 
cosmetic may be so routine that patients genuinely forget that they have 
used it. In cases of doubt the patient should forego the use of all cosmetics 
for at least four to six weeks. It is usually permissible on such occasions 
to allow lipstick and a non-perfumed talc powder as a concession to vanity. 
The dermatitis will occur on the areas to which the cosmetics have been 
applied, except in the case of nail preparations, which commonly show on 
the face, eyelids, or neck. It will improve when the application is stopped, 
and this is a better diagnostic pointer than a patch test, which may often 
give a negative reaction. When photosensitive dyes are suspected the patch 
test should be exposed to sunlight for one to two hours. 
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The genera] introduction of the sulphonamides in 1937 was the first of a 
series of breath-taking events in the revolution of the treatment of venereal 
diseases since Ehrlich discovered salvarsan over a quarter of a century 
before. The most striking and valuable results were manifest in the treat- 
ment of gonorrhoea, which was rendered a disease of reasonable hazards 
instead of the protracted and often crippling complaint that formerly 
pertained, - 

Thus in contrasting the effects of the sulphonamides with the previous treatment 
in. the same clinic, Cokkinis and McEiligott (1938) reported 250 male and 139 
female patients with acute gonorrheea who received only local irrigations and vaccine. 
An apparent cure was obtained after one month in. only 9.8 per cent, of males, and 
the average period for apparent cure was loi days, with no less than rS.x per cent, 
remaining uncured at six months. A further 19.6 per cent, of males relapsed after 
apparent cure, and as many as 90 patients (38 per cent.) developed complications. 
The results in females were no less discouraging. The average time before abolition 
of the gonococci was achieved in the smears and cultures was 3.2 and 2.7 months 
for the urethra and cervix, respectively, but an average of 5.5 months elapsed before 
no local evidence of disease could he found, and 35 cases (25-2 per cent.) developed 
some complication. 

Even employing the weaker sulphonamides sucli as sulphanilamide the initial 
results were dramatic for, with a single course of treatment, an apparent cure was 
obtained in a matter of days in 6o-8q per cent, of cases, wlulst the incidence of com- 
plications was slashed to below 10 per cent. The introduction of sulphapyridine, 
although increasing to some extent the toxic effects both major and minor, also im- 
proved the effectiveness, which now approximated 80-90 per cent, of cures. The 
latex use of sulphathiazole and sulphadiazine maintained or improv'cd upon the 
clinical results, removing nearly all of the minor toxic effects and reducing some of 
the more serious. 

The first major /o.vic complications to be feared were those of leucopenia, 
agranulocytosis and hjemolytic anaemias, although these proved to be no 
large-scale menace. More important were the renal disturbances due to 
the formation of the le.ss soluble acetylated products in the urine, with the 
production of hasmaturia and oliguria which, if untreated, could in turn 
lead to anuria and death. By keeping the daily dose in the region of 4 to 
6 gm., and by ensuring that an adequate amount of fluid was being taken 
(a maximum of six pints daily being recommended by the Medical Research 
Council (1945)/ more by many clinicians), the renal complications were 
kept at a minimum. If the total dose employed was under 30 gm., and the 
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period of administration less than a week, the blood d5"scrasias rarely 
caused trouble. The danger of urinar}' acetylation has since been shown by 
Lehr (1947) to be even further reduced if three sulphonamides, e.g. suipha- 
diazine, sulphathiazole and sulphapyridine as “suJphatriad”, are combined, 
for crystallization occurs in proportion to the amounts of the individual 
members and not according to the total quantity of sulphonanudes present. 

Repeated internal use of the drugs for all sorts of minor conditions, and 
their widespread adoption for local creams and ointments, led, however, to 
a large number of persons becoming sulphonamide sensitive, and various 
skin eruptions, from the erythematous and morbilliform to an obvious 
weeping dermatitis, were increasingly reported (Park, 1943). Even the use 
of sulphatiilamide powder for prolonged periods to a minute area such as 
that of a cauterized penile wart could produce a generalized dennati'is 
(^Villcox, 1943). Although the sensitization dermatoses could be prevented 
by refraining from the use of the drugs for trivial complaints, these con- 
ditions, although not serious to life, continued to be a nuisance. 

Remtant strains,~Pmm the begiaaing there were always some cases of 
gonorrhoea (5 to 15 per cent.) which were continually resistant to sul- 
phonamides. A few of these could be made to respond to a second course of 
another member of the sulphonamide group, and a greater number, if the 
second course was combined with fever, in the form of intravenous T.A.B. 
vaccine or byperthermy. As time went on these cases became increasingly 
nore troublesome and, as resistant strains which maintained their resistance 
:hrough many generations in intro were easily produced, so it appeared that 
irug-fast strains were being propagated in man. Indeed most venereologists 
can remember seeing at least one series in which several men contracted a 
resistant gonorrhoea from the same woman. 

Although the success rate at home had somewhat declined by 1943, it 
was overseas that the greatest difficulties were being experienced, especially 
in those areas where military occupation coincided wth the widespread use 
of sulphonamides by the civilian populations. Thus in Italy, Campbell 
(1944) encounted success rates of only 20 to 25 per cent. In West Africa, 
where these drugs had previously been in such short supply as to allow 
only miserably ineffective doses to be given for gonorrhoea, a general success 
of 80 to go per cent, was at once obtained when adequate doses of sulpha- 
thiazole were given (WiQcox, 1946), but, as the local population became 
saturated, the numbers of resistant cases mounted. This doleful state of 
affairs was only partially relieved by the ever increasing use of fever therapy 
and the introduction of penicillin was welcomed with both hands, for those 
cases which formeriy were resistant responded like magic to the new drug. 
The profession anxiously waits lest the events described occur again with 
penicillin. At present fast strains of gonococci have been cultivated in vitro 
{Bahn, et ah, so far there has been no evidence of clinical resis- 

tance either here or in the United States (Parkhurst, et ah, 1947). 
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GONORRHCEA 

The epoch-making discovery by Mahoney and his associates (1943) that 
penicillin would also cure syphilis has saved a remnant of the treatment of 
gonorrhoea to-day for the sulphonamide group of drugs. The dose of 
penicillin required to cure gonorrhoea (200,000 to 300,000 units) is only a 
fraction of the 3 to 6 million units used in the treatment of syphilis, and the 
duration of the treatment for gonorrhoea has been reduced to a single 
injection, whereas that of syphilis is at least seven to fifteen days. This 
means that penicillin, given for gonorrhoea to a patient who is incubating 
syphilis from the same or previous exposure, may have the result of being 
subcurative or suppressive for syphilis, with the subsequent development of 
the disease when the patient is no longer under medical care. 

With sulphonamide-treated cases of gonorrhoea the period of follow-up 
and repeated clinical and serological examinations, to ensure that the 
patient is not also developing syphilis, is three months. As it appears that 
penicillm may prolong the incubation period of syphilis, the period of such 
surveillance in penicillm treated cases is placed at six months in this country 
and by Moore (1946) in the United States at four months. Critical examina- 
tion of the published cases leads to the supposition that syphilis arising 
after small doses of penicillin for gonorrhosa is seldom evident for the first 
time after three months (Cronin, 1947), and probably a four months* sur- 
veillance is sufficient. N’evertheless, sulphonamides are recommended in all 
cases of gonorrhoea in which the risk of syphilis is more than the average. 
This includes: — 

(1) AH cases of gonorrhoea with an accompanying undiagnosed genital sore. 
Once T. pallidum has been isolated, the penicillin given for the syphilis is more than 
sufficient for the gonorrheea. As three negative dark-field examinations on three 
successive days, and repeated negative serological tests over a three months’ period, 
have to be obtained before syphilis may be entirely excluded, it is a wise measure, 
if possible, to treat the gonorrheea solely with sulphonamides. 

(2) All cases with definite enlargement of the inguinal glands. This is not found 
in simple gonorrheea unless there is a complicating periurethral or Bartholin’s 
abscess, or associated balanitis or genital sore. ’The possibility of the s^hilitic origin 
of the adenitis in the absence of genital sore may be sometimes decided by gland 
puncture. 

(3) All cases showing a "false positive” serological test for syphilis should also 
be given sulphonamides Until all possibility of syphilis has been refuted by the 
obtaining of two successive negative complement fixation and flocculation fests._ 

(4) All cases which are known to have had recent exposure with a case of in- 
fective syphilis. , r • • .Il- 

ls) All cases of gonorrheea which have relapsed or recurred following penicillin 

and in which there is a history of chills, fever and headaches within a few hours of 
its administration. (This may be evidence of a Herxheimer reaction to concealed 
syphilis.) 

The sulphonamide drugs may also be employed in all cases of pemcillin- 
resistanl gonorrJiwa (tvhich arc not at present occurring) and all cases of 
urethritis and cervicitis in adults, and vulvo-vaginitis in children, when 
there is either repeated relapse following penicillin or a prolonged infection 
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with non-specific organisms. Given orally they are also effective in subacute 
salpingitis following, but not apparently due to, active gonorrhoea. 

The drugs of choice are either sulphadiazine or sulphathiaaole: 4 to 5 
gm. may be given daily to adults in divided doses for five to seven days. 
The actual success rates with these drugs at the present time cannot be 
much above 50 per cent, and failure to respond to them often causes the 
position of the desirability of withholding penicillin to be reviewed. 

Prophylaxis of gonorrhosa: systemic . — ^Three doses of 2 gm. each of 
sulphathiazole, given at inten^als in the twenty-four hours following ex- 
posure, have been shown to prevent the appearance of clinical gonorrhoea. 
Whilst this is of interest as a short-term policy in a venereally dangerous 
locality, it is not ttdthout its dangers, for frequent administration of small 
amounts of these drugs, besides the inherent risk of toxic effects, may in- 
duce hypersensitivity and render them dangerous at a later period when 
they may be more urgently required in the case of more serious illness. The 
other possibility is that -gonorrhoea may be acquired and aborted tvithout 
being radically cured, and without the usual final tests of cure the patient 
may be living in a state of false security. 

Local . — Less dangerous, but also less easy to perform when promiscuity 
follows a debauch, is the instillation into the urethra after exposure of a 
10 per cent, sulphathiazole cream, which would appear to be effective in 
lowering the incidence of the disease. Other local uses of sulphonamides in 
the management of gonorrhoea include the use of sulphanilamide powder as 
a dressing to wounds of incised or burst peri-urethral or Bartholin’s abscess. 
The sulphacetamides (albucid), owing to their forming near neutral solu- 
tions, are suitable for conjunctival instillation of a 2.5 to xo per cent, solution 
in gonococcal ophthalmia, conjimctivitis, or as a prophylactic should in- 
fected matter accidentally contaminate the eye, though penicillin solutions 
are even more effective. 


CHANCROID 

Sulphonamides are still, in this country, the drugs of choice in the treatment 
of soft sore. Penicillin, in addition to not being particularly effective, is 
contraindicated for fear of masking a protean syphilitic infection, and 
sulphonamides, w’hilst encouraging the sore to heal, do not impede the dark- 
field tests for T. pallidum. 

Sulphadiazine, sulphathiazole, sulphapyridine or sulphanilamide may 
be given, 3 to 4 gm. dail)', until a maximum of 28 to 30 gm. liave been 
administered over a six to eight day period, unless previous healing has 
occurred. Of 100 consecutive cases treated in West -Africa by means of 
different sulphonamides, the average period before the sore had healed w'as 
12.5 days (extremes 4 to 44 da5's) (Willcox, 1946). Locality sulphanilamide 
pow’der may be applied to the sores with advantage when the dark-field 
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GONORRHCEA 

The epoch-making discovery by Mahoney and his associates (1943) that 
penicillin would also cure syphilis has saved a remnant of the treatment of 
gonorrhoea to-day for the sulphonamide group of drugs. The dose of 
penicillin required to cure gonorrhoea (200,000 to 300,000 units) is only a 
fraction of the 3 to 6 million units used in the treatment of syphilis, and the 
duration of the treatment for gonorrhcea has been reduced to a single 
injection, whereas that of syphilis is at least seven to fifteen days. This 
means that penicillin, given for gonorrhcea to a patient who is incubating 
syphilis from the same or previous exposure, may have the result of being 
subcurative or suppressive for syphilis, with the subsequent development of 
the disease when the patient is no longer under medical care. 

With sulphonamide-treated cases of gonorrhoea the period of follow-up 
and repeated clinical and serological examinations, to ensure that the 
patient is not also developing syphilis, is three months. As it appears that 
penicillin may prolong the incubation period of syphilis, the period of such 
surveillance in penicillin treated cases is placed at six months in this country 
and by Moore (1946) in the United States at four months. Critical examina- 
tion of the published cases leads to the supposition that syphilis arising 
after small doses of penicillin for gonorrhoea is seldom evident for the first 
time after three months (Cronin, 1947), probably a four months’ sur- 
veillance is sufficient. Nevertheless, sulphonamides are recommended in all 
cases of gonorrhoea in which the risk of syphilis is more than the average. 
This includes: — 

(1) All Cases of gonorrhoea with an accompanying undiagnosed genital sore. 
Once T. pallidum has been isolated, the penicillin given for the syphilis is more than 
sufficient for the gonorrhoea. As three negative dark-field examinations on three 
successive days, and repeated negative serological tests over a three months’ period, 
have to be obtained before syphilis may be entirely excluded, it is a wise measure, 
if possible, to treat the gonorrhoea solely with sulphonamides. 

(2) All cases with definite enlargement of the in^nal glands. This is not found 
in simple gonorrhcea unless there is a complicating periurethral or Bartholin's 
abscess, or associated balanitis or genital sore. The possibility of the syphilitic origin 
of the adenitis in the absence of geniCa/ sore may be sometimes decided by gland 
puncture. 

(3) All cases showing a “false positive’’ serological test for syphilis should also 
be given sulphonamides Until all possibility of syphilis has been refuted by the 
obtaining of two successive negative complement fixation and flocculation tests._ 

(4) All cases which are known to have had recent exposure with a case of in- 
fective syphilis. . _ . . 

(5) All cases of gonorrhoea which have relapsed or meurred {ollov/mg penicillin 
and in. which there is a history of chills, fever and headaches within a few hours of 
its administration. (This may be evidence of a Herxheimer reaction to concealed 
syphilis.) 

The sulphonamide drugs may also be empIo5’ed in all cases of pemctllm- 
resistant gonorrhma (which are not at present occurring) and all cases of 
urethritis and cervicitis in adults, and vulvo-vaginitis in children, when 
there is either repeated relapse following penicillin or a prolonged infection 
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STREPTOMYCIN 

Although at the present time sulphonamides have a limited but nevertheless 
definite scope in the treatment of venereal disease, it is evident from the 
literature that their tenure is insecure and that streptom}'-cin is offering a 
definite challenge. Supplies in this country are not 5'et sufficient for large- 
scale tests in the venereal field, but from America a number of important 
obsen-ations have been made. 

(1) It has some action against syphilis hut much less marlced than penicillin, and 
is unlikely to be useful in that disease (Moore, IQ46). 

(2) It is effective against gunorrhcea: 70 out of 72 cases were reported cured by 
means of a single injection of 0.2 to 0.5 gm. by Chinn, et al. (i947)- The tss’o failures 
responded to re-treatment. 

(3) A dose of 4 gm. daily, for only fi%’e days, has produced dramatic results in 
granuloma venereum and is obviously to replace the prolonged intensive treatment 
pre%'iously required vrith the antimonials (Greenblatt, 1947). 

(4) Hcemophilus ducreyi has been found to be very sensitive to streptomycin both 
/;i vitro and in experimental chancroidal infections (Mortara and Saito, 1947). 

As streptomycin is also effective against B. coH and against pleuro- 
pneumonia-Iike organisms, suggested by some as the cause of non-specific 
urethritis and Reiter’s disease, it is therefore apparent that, apart from a 
limited use in the treatment of Ijmphogranuloma inguinale and the local 
prophj'Iaxis of gonorrhoea and soft sore, the days of sulphonamides in 
venereolog}' are probably numbered. 

It is to be hoped that streptomycin will soon be in sufficient supply to 
allow these new and exciting discoveries to be fully exploited. 


References 

Bahn, J. M., Ackerman, H., and Carpenter, G. M. (1945): Proc. Soc. exper. 
Biol., N.Y. 4S, zi. 

Campbell, D. J. (1944); Brit. med. J., ii, 44. 

Chinn, D. B., ef al. (1947): Amer.J. Syph., 31, 268. 

Cokkinis, A. J., and AIcElUgott, G.L.M, (1938); Lancet, ii, 355. 

Cronin, E. (1947): Brit. J. vener. Dis., 22, i. 

Greenblatt, R. B., et al. (1947): .7- vener. Dis. Inf., 28, 183. 

Lehr, D. (1947): Brit. med. J., ii, 943- 

Mahoney, J, F., Arnold, R- C., and Harris, A. (1943): Amer. J. Pub. Hhh., 33, 

1387. 

Medical Research Council (i945).' “Medical Use of Sulphonamides,” H.M. 
Stationery Office. 

Moore, J. E. (1946): “Penicillin in Syphih's,” Springfield, Illinois. 

Mortara, F., and Saito, M. T. (1947): Amer. J. Syph., 3, 20. 

Park, R. G. (1943): Brit. med. J., ii, 69. 

Parkimrst, G. E., Harb, F. W., and Cannefax, G. R. (1947); J. vener. Dis Inf 
28,211. ■ ’ 
Willcox, R. R. (1943): Brit. med.J., ii, 513. 

(1946): Brit.y. vener. Dis., 22, 2, 63. 



384 


THE PRACTITIONER 


tests to exclude syphilis have been, completed and also to any burst buboes 
for periods not exceeding one week. 

Prophylaxis. A. dosage of 3 to 5 gm. daily for two days following ex- 
posure has been found, if given orally, to be an effective prophylaxis against 
chanchroid. The same indications and objections pertain as are described 
under the systemic prophylaxis of gonorrhoea. The procedure may be of 
some value in certain tropical districts where the local risks are much higher. 
A 10 per cent, sulphathiazole cream applied to the parts before and after 
exposure is also of some value, but is usually combined vith a 33 per cent, 
calomel cream in order that syphilis may also be prevented. 

OTHER GENITAL LESIONS 

Systemic sulphonamides, as for chancroid, are of value during the time that 
the dark-field examinations to exclude syphilis are being performed in all 
cases showing secondarily infected genital lesions, whether these are due to 
septic scabies, balano-posthitis, phimosis, infected herpes genitalis or other 
conditions. Tests to exclude gonorrhoea must first be made. Sulphonamides 
are not directly effective in granuloma inguinale, but may be used as ad- 
juvants if secondary infection persists (Med. Res. Coun., 1945). 

LYMPHOGRANULOMA VENEREUM (iNGUINALE) 

Sulphadiazine, sulphathiazole, sulphapyridine and sulphanilamide are all 
suitable, although the greater toxicity of sulphapyridine makes this the last 
to be chosen: 4 to 5 gm. daily should be given for five to seven days. Should 
a second course be desired, an interval of one to two weeks should first 
elapse, and then it should be combined with intravenous T.A.B. or other 
fever therapy. Sulphanilamide powder is a useful dressing for burst buboes 
for periods not exceeding one week. Of 120 consecutive cases thus treated 
in West Africa, all exhibiting the inguinal syndrome, the average time 
before they were fit for discharge from hospital was 9.1 days (extremes 
4 to 32 days). There were eight relapses (Willcox, 1946). 

NON-SPECIFIC URETHRITIS AND OTHER URETHRAL 
CONDITIONS 

The sulphonamides are not as a rule so successful in the treatment of this 
condition as in gonorrhoea, but the results, if not dramatic, are often satis- 
fying. Penicillin too, shows a variable action. Sulphadiazine or sulpha- 
thiazole may be employed in daily doses of 4 to 5 gm. for six to seven days. 
Cystitis and pyelitis due to B. colt are also best treated with sulphonamides, 
for this organism is insensitive to penicillin. 

Sulphanilamide powder, for periods not exceeding one week, is a useful 
wound dressing following circumcision, dorsal slit, cauteiy* of warts and 
other minor surgical procedures. 
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STREPTOMYCIN 

Although at the present time sulphonamides have a limited but nevertheless 
definite scope in the treatment of venereal disease, it is evident from the 
literature that their tenure is insecure and that streptomycin is offering a 
definite challenge. Supplies in this country are not yet sufficient for large- 
scale tests in the venereal field, but from America a number of important 
obsen^ations have been made. 

(1) It has some action against syphilis but much less marked than penicillin, and 
is unlikely to be useful in that disease (Moore, 1946). 

(2) It is effective against gonorrhcea; 70 out of 72 cases were reported cured by 
means of a single injection of 0.2 to 0.5 gm. by Chinn, et al. (1947). The tv'o failures 
responded to re-treatment. 

(3) A dose of 4 gm. daily, for only five days, has produced dramatic results in 
granuloma venereum and is obviously to replace the prolonged intensive treatment 
previously required with the antimonials (Greenblatt, 1947). 

(4) Hcemophilus ducreyi has been found to be very sensitive to streptomycin both 
in vitro and in experimental chancroidal infections (Mortara and Saito, 1947). 

As Streptomycin is also effective against B. colt and against pleuro- 
pneumonia-like organisms, suggested by some as the cause of non-specific 
urethritis and Reiter’s disease, it is therefore apparent that, apart from a 
limited use in the treatment of lymphogranuloma inguinale and the local 
prophylaxis of gonorrhoea and soft sore, the days of sulphonamides in 
venereologj’’ are probably numbered. 

It is to be hoped that streptomycin will soon be in sufficient supply to 
allow these new and exciting discoveries to be fully exploited. 
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HIGH RESECTION OF THE INTERNAL 
SAPHENOUS VEIN 

By R. ROWDEN FOOTE, M.R.C.S., D.R.C.O.G. 

Surgeon in charge of Varicose Vein Department, Harrosv Hospital. 


The operation of high resection of the internal saphenous vein is now 
generally accepted by surgeons as being the normal antecedent of further 
treatment directed towards the cure of varices associated with incompetence 
of the valves of the long saphenous vein. Not only is this operation required 
for the millions of sufferers from severe varices but it is often neccssarj' in 
patients with severe varicosities before an abdominal or a pelvic operation. 
This procedure may ser\’e to prevent a postoperative thrombophlebitis 
and a possible pulmonary embolism. The term “saphenous ligation” or, 
as in America, "top tie” are misnomers, since the essence of the operative 
procedure is in the resection of the terminal portion of the internal saphenous 
vein, together with a careful section and ligation of all the tributaries at 
the sapheno-femoral junction. 

The mortality of this operation, w’hen properly performed, is extremely 
low, subject to ambulatory exercises being taken immediately after its 
completion. The details of the recurrence rate, the various types of 
sclerosants and their use, and the exact indications for or against operation, 
do not come within the scope of this article which is aimed only to demon- 
strate certain points to facilitate speed in performance. 

The operation as now practised varies little from that described by 
Homans in 1916. It is customary to read in textbooks on surgery that the 
technique has become so standardized that a detailed description is not 
necessary. The purpose of this article is to show that there are some technical 
points which, although they may appear minor in nature and, to many 
readers, almost obvious, are necessary factors in the swift and careful 
approach to the saphenous opening. Experience in varicose clinics re- 
veals that recurrences and complications are all too common. Unless a 
careful and thorough technique is adopted the operation runs the risk of 
falling into quite unjustifiable disrepute. 

Many surgeons regard this operation as being suitable for the out- 
patient department. It is often an easy and foolproof procedure but ma)', 
on the other hand, present considerable difficulty and fall into the categoty 
of a major operation. Those interested should read the e.xcellent article 
entitled “Hazards of Varicose Surgery” by Atlas {1943). Sepsis, uncon- 
trollable hremorrhage, htematomas, lymphorrhcea, deep vein thrombosis 
and embolism, may all be associated with what has been termed an easy 
procedure. This operation is not for the occasional surgeon, since those 
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intending to perform it should have an exact anatomical knowledge of 
the saphenous opening and should appreciate that the saphenous vein has 
been shown, both in the cadaver and at operation, to have so many abnormal 
methods of termination that normality in this area can be said to be relatively 
nonexistent. The operator should always remember that his patient is a 
normal healthy person who might well go through life quite happily in an 
elastic stocking. For this reason no undue risk is justifiable in the approach 
to a patient whose disease is essentially of a non-lethal character. 

OPER.^TIVE TECHNIQUE 

The patient should preferably be admitted the evening before the day of 
the operation and be given a warm bath and a complete surgical shave. 
An over-night sedative is advantageous if the patient is at all nert^ous. 
The leg should be examined in the erect posture and the veins marked with 
skin hi. Attention may be called to blow-outs by making a circular mark 
around these areas. The lines of the various incisions required may be 
marked at the same time. Tinea of the groin and dermatitis due to a 
pendulous abdomen should first have been excluded and treated. On the 
morning of the operation the leg should be prepared with surgical spirit 
and, if the operation is to be performed under a local ansesthetic, the pre- 
medication should be given at least one hour beforehand. Two per cent, 
novocain is a most satisfactory anesthetic in these cases. Adrenaline (1:1000) 
may be added in the proportion of four drops to the ounce of anaesthetic 
solution. 

Immediately after operation, a supportive bandage may be used with 
advantage in many cases. Ambulatory exercises with the limb encased 
in the two-way-stretch bandage help the deep venous circulation, and 
compress the superficial varices, helping to approximate the intima of the 
varices which may have been damaged by sclerosant or roughened needle. 
These bandages must be removed if the patient is at rest. 

The following illustrations with their captions (pp. 388-391) nill sen'e 
to demonstrate my ■vdews on some of the technical points of the operation, 

I am indebted to Messrs. H. K. Lewis & Co., Ltd., for permission, to reproduce 
fig. 13-16, and to the Editor of Surgery, Gynecology and Obstetrics for fig. 6. 
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Fig. 3 



Fig. 1. — ^The saphenous opening. Note tlie manner 
in which the deep fascia forms the ring and the 
common position of the superficial ghand (gland 
of Cloqu^). The angle of union of the internal 
saphenous vein arith the common femoral vein is 
clearly shown. 

Fig. 2. — Scarpa’s triangle. The position of the 
saphenous opening is marked with a dotted 'line 
and the position of the femoral vein and femoral 
artery should be carefully noted. The position of 
the lymphatic glands is important and the opera- 
tion may be comph'cated if these glands are in- 
flamed as the result of absorption from a s-aricose 
ulcer or from tinea interdigitalis. Note the angle 
at which tlie saphenous vein joins the femoral 
vein. When in doubt the inward direction of the ■ 
saphenous vein is an important point of differentia- 
tion from the femoral vein. \\Tien this vein is 
found to be varicosed it is an additional point of 
differentiation. 


Fig. 3 - — suitable position for operation. The knee is flexed and is rested on a pillow. Alternative 
positions are preferred by some surgeons. The legs may be widely separated on a board at the 
table end. 


PiQ Demonstrates three of the most common forms of incision for e-vposing the sapheno- 

fcmoral junction. The vertical incision begins above Poupart’s ligament and in fat patients 
should be carried higher than in the thin. It lies roughly two finger-breadths medial to the 
Dulsation of the femoral artery. The transverse incision is best started over or just lateral to the 
Amoral arterv and carried in or just below the crease of gram for an average distance of 
inches 'The “hockey-stick” incision demonstrated in the nght leg is merely the transverse 
J^ds on which is carried vertically at its termination^and allou-s of a fuller c.vposurc. Do not tty 
incision . *Urouch too small an incision (Offline 1946). As the patient is ambulators', 

he murt nS^be subim’ttedp an incision the length of which might cause delayed healing oning 
to early movement of the limb. 



RESECTION OF INTERNAL SAPHENOUS VEIN 389 



Fig. 5 


Fig. 5. — ^The lines of incision which 
are most beneficial to the patient so 



far as healing is concerned. This 
drawing is to demonstrate Langer’s 
lines, &st described in i86r. It is 
important in Ihb operation to take 

advantage of the help these lines can FiG. 7 

give, since the patient is ambulatory 
and no strain during exercise which 
can be avoided shoSd be admitted. 

Fig. 6 . — Some of the varied methods 
of termination of the internal 
saphenous vein and its tributaries. 

These diagrams are copied from those 
'i described by Daseler et al. (1946), 

... and are the result of extensive in- 

vesfigations on both cadavers and clG, S 

patients. These varied methods of 

entry of the tributaries of the internal saphenous vein show that few cases subjected to operation 
prove to be similar. Tomiosiries and saccular dilatations may occur in the branches, causing 
them to be even more prominent than the internal saphenous vein itself. 




Fig. 7. — This diagram emphasizes that careful lifting of the tissues once the superficial fascia has 
been incised is important. By this method the saphenous vein is made to fall away from the fat 
and subcutaneous tissue and the knife can be used until the vein is actually exposed to view 
intact. The knife should not be dropped until the vein is seen. Otherwise the fat and subcutaneous 
tissues may be pushed over the vein and the search prolonged. 

"I Fic. 8. — The vein is exposed and a special self-retaining retractor (Bell and Cro5'den) is placed in 
the wound. This retractor has semi-blunt points which cannot damage the important adjacent 
vessels and it is so constructed that it lies fiat, out of the surgeon’s way. Note that when grasping 
the vein a firm bite should be taken. Nibbling at the vein may cause it to rupture. 
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Fig. 11 


Fig. 9 . — Showing the proximal end of the 
saphenous vein either clamped or ligated. 
The operator is now interested in the distal 
portion of the saphenous vein around which 
he is placing a slip ligature. Details of how 
this is done with an aneurysm needle is 
shotvn. It should be noted that it is the top 
thread which is finally pulled through before 
the aneurysm needle is removed. 

Fig. ro. — ^The slip ligature being pulled taut 
and the vein being sufficiently incised to 
allow the head of the Stevenson’s needle 
. or one of its modifications, to be inserted. 
As the head is pushed into the lumen of 
the vein the slip ligature is relaxed and only 
tightened again when the head has passed 
into the vein. In this %vay no blood loss or 1 



Fig. 12a 


Fig. 12b 






Fig, 13 


escape of sclerosant should be allowed. . , , j 

This illustration shou’s the use of a smooth-headed needle. I have a preference for my roughened 
adaptation of this needle which causes damage to the delicate intima of the vein and produces 
better thrombosis tvith a lessening in the amount of sclerosant used (see fig. 13 ). 

j j ^Xhe injection of sclerosant fluid into the distal portion of the internal saphenous vein by 

means of a record syringe fitted with a tndc-bore sharp needle. This method is quicker and in 
some hands more simple. Whether it is as efficient as when using me Stevenson’s needle is debat- 
abk When using this method a clock-wise rotation of the clamp aids in the insertion of the needle. 
T- —The distal portion of the internal saphenous vein has been ligated and transfixed. 

^'’mi,J.‘.triDDinc-up process of the proximal stump rauses a thick fold of fascia to appear. IVhcn 
The stnpp g H ^ anesthesia careful sharp dissection prevents discomfort to the patient. 
^^rSism^s'sdsfo'rs are of value in this part of the operation. 

. mu sanhenous vein has been exposed up to its junction with the femoral Vein. 
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Fig. 9 . — Showing the proximal end of the 
saphenous vein either clamped or ligated. 
The operator is now interested in the distal 
portion of the saphenous vein around which 
he is placing a slip ligature. Details of how 
this is done with an aneurysm needle is 
shown. It should be noted that it is the top 
thread which is finally pulled through before 
the aneurysm needle is removed. 

Fig. 10 .— The slip ligature being pulled taut 
and the vein being sufficiently incised to 
allow the head of the Stevenson s needle 
or one of its modifications, to be inserted. 
As the head is pushed 1"^° 
the vein the slip ligature is relaxed and only 
tightened again when the head has passed 
into the vein. In this way no blood loss or 
escape of sclerosant should be allowed 
tViA nf n smooth- 



Fig. 12a 


Fig, 12b 


I .1.11 iiiiT-rn— -r — 


Fig. 13 



escape of the ufe ^^a smooth-headed needle. I have a preference for my roughened 

This il'Hstrat'on shows the us c>«n delicate intima of the vein and produces 

adaptation of this neeffie of sclerosant used (see fig. 13 ). 

better thrombo^ fl,,M into the distal portion of the internal saphenous vein by 

Fig. II. — ^The injection of sclero Tvide-bore sharp needle. This method is quicker and in 

means of a VVhether itis as efficient as when using the Stevenson’s needle is debat- 

some bwds more „ clock-wise rotation of the clamp aids in the insertion of the needle, 

able. \\ hen us g - -c ,v>,. internal saphenous vein has been ligated and transfi.xcd. 

Fig. lan.-yThe Je Jro.ximal stump causes a thick fold of fasda W appear, men 

The stnpping-up precis 01 F ^ dissection prevents discomfort to the patient, 

operating under .his part of the operation. 

Fine strabismus scis c.xposcd up to its junction with the femoral vein. 

Fig. i2b--’r^l^“^Tifcd\^reeans of an aneurysm needle and fine thread rather than by artery 
Branches are better hgatc oy operation. 


Fig. I3-- 
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These figures call for some explanation. Assuming that the verdicts were 
correct — and coroners are properly cautious in this direction — ^the 4S6 
persons referred to above did, in fact, put an end to their lives by the 
methods indicated. But it would be wrong to suppose that this figure 
represents the total number of suicides in the area during the period under 
discussion. The true figure would quite certainly be higher. It must be 
remembered that, in the absence of proof to the contrarj', there is, in law, 
a presumption against suicide. In a number of cases reported and investi- 
gated as probable suicides the erddence will be quite insufficient to establish 
the necessary proof and the coroner nill return an open verdict. 

In many cases, whatever the means adopted, the evidence is complete and 
comdncing and affords no grounds for doubt. Although persons who take 
their lives often do so in conditions of privacy that may e.xclude the 
possibility of direct tysual ewdence of their acts, they frequently leave 
behind them notes or letters signifying their intentions. Such notes and 
letters are admissible on proof that they are in the deceased’s handwriting, 
and are often valuable linis in the chain of evidence. The direct testimony 
of relatives and friends as to the deceased’s death, habits, temperament, and 
recent demeanour is of great importance, as are facts relating to domestic 
and economic circumstances, mental and psychical peculiarities, and pre- 
vious attempts at suicide. MTien etidence of this sort is available the 
coroner’s task is often an easy one. 

But there are instances in which no suicide note is left and no one appears 
to know much about the deceased, and, in fact, etidence of the kind out- 
lined above is partly or n holly lacking. In such cases a considerable degree 
of uncertainty is likely to arise. The extent of such uncertainty will depend 
largely upon the means of suicide adopted. Difficulties are especially likely 
to arise in two classes of cases, i.e. deaths by drowning and those resulting 
from falls from heights. 

COAL-GAS POISONING 

As the tabulated figures indicate, this is by far tlie most commonly practised 
method of suicide in urban areas. Men and women equall}'^ avail themselves 
of the facilities presented by the domestic gas supply for ensuring an easy 
and painless means of self-destruction. Nearly everj'one is familiar -with the 
fact that such attempts rarely fail. There is, moreover, generally an op- 
portunity to canyf out the act without arousing the suspicion of other 
members of the household. 

The procedure adopted is nearly always the same; indeed, it may be said that it 
usually conforms to an accepted ritual. Windows and doors are shut or sealed; the 
gas-oven is opened and the metal trays removed; a pillow is put in position to support 
the hwd and a rug or eiderdown placed over the mouth; the taps are turned on and 
the victim rapidly sinks into unconsciousness and deatlr. A note is often discovered 
on the dresser or kitchen table, and the last act of many of these unfortunate people 
IS to pin a notice on the outside of the door warning those who may be about to 
enter of the presence of escaping gas. 
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Methods of committing suicide have varied to some extent from age to 
age. An examination of early records shows that hanging, drowning, and 
the infliction of wounds were common methods of self-destruction in 
mediaeval times. The would-be suicide could always improvise a self-made 
halter; he could without difficulty immerse himself in the village pond or 
jump into the castle moat. He could leap from the tower of the neighbouring 
church or wound himself fatally rvith one of the singularly formidable 
domestic knives of the period. If he tried to poison himself the position was 
less easy, for popular acquaintance with the properties of noxious substances 
was extremely limited, and attempts in this direction involved trespassing on 
the preserves of those who practised the magic arts. Nor, until firearms 
became relatively precise weapons, was there much attraction in the prospect 
of attempting to shoot oneself. There were no lethal vehicles in front of 
which to dive with prospects of success. There was no handy supply of 
domestic coal-gas to furnish an easy rvay of putting an end to an insupport- 
able existence. 

Suicide methods, then, if they do not vaiy much from decade to decade, 
certainly change from generation to generation. In the Eastern District of 
the County of London during the period January 1940 to December 1947 
suicide verdicts were returned in 486 cases. The means adopted and the 
proportion of men to women in each category are indicated in table i. 


TABL^ I 


Means 

Males 

Females 

Total 

Coal-gas poisoning 

89 

75 

164 

Dro^vni^g . . 

SS 

23 

78 

Poisons 

35 

34 

69 

Hanging 

51 

8 

59 

Jumps from heights 

17 

14 

31 

Cut throats and other self- 
inflicted wounds 

23 

6 

29 

Jumps in front of vehicles 

17 

JI 

28 

Firearm wounds . . 

zo 

Nil 

20 

Drugs in poisonous doses . . 

3 

S 

8 

Totals 

310 

176 

486 
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These figures call for some explanation. Assuming that the verdicts were 
correct — and coroners are properl}' cautious in this direction — ^the 486 
persons referred to above did, in fact, put an end to their lives b}' the 
methods indicated. But it would be wrong to suppose that this figure 
represents the total number of suicides in the area during the period under 
discussion. The true figure would quite certain!}' be higher. It must be 
remembered that, in the absence of proof to the contrai}', there is, in law, 
a presumption agai/ist suicide. In a number of cases reported and investi- 
gated as probable suicides the evidence will be quite insufficient to establish 
the necessar}' proof and the coroner will return an open verdict. 

In many cases, whatever the means adopted, the e%idence is complete and 
comincing and affords no grounds for doubt. Although persons who take 
their lives often do so in conditions of privacy that may exclude the 
possibUit}' of direct visual evidence of their acts, they frequently leave 
behind them notes or letters signifying their intentions. Such notes and 
letters are admissible on proof that they are in the deceased's handwriting, 
and are often valuable links in the chain of evidence. The direct testimony 
of relatives and friends as to the deceased's death, habits, temperament, and 
recent demeanour is of great importance, as are facts relating to domestic 
and economic circumstances, mental and psychical peculiarities, and pre- 
vious attempts at suicide. Mffien e\'idence of this sort is available the 
coroner’s task is often an easy one. 

But there are instances in which no suicide note is left and no one appears 
to know' much about the deceased, and, in fact, evidence of the kind out- 
lined above is partly or wholly lacking. In such cases a considerable degree 
of uncertaint}' is likely to arise. The extent of such uncertaint}' will depend 
largely upon the means of suicide adopted. Difficulties are especially likely 
to arise in two classes of cases, i.e. deaths by drowning and those resulting 
from falls from heights. 

COAL-GAS POISONING 

As the tabulated figures indicate, this is by far the most commonly practised 
method of suicide in urban areas. Men and women equally avail themselves 
of the facilities presented by the domestic gas supply for ensuring an easy 
and painless means of self-destruction. Nearly ever}'one is familiar with the 
fact that such attempts rarely fail. There is, moreover, generally an op- 
portunity to carry out the act without arousing the suspicion of other 
members of the household. 

The procedure adopted is nearly always the same: indeed, it may be said that it 
usually conforms to an accepted ritual. Windows and doors are shut or sealed; the 
gas-oven is opened and the metal trays removed; a pillow is piJt m position to support 
the head and a rug or eiderdown placed over tlie mouth; the taps are turned on and 
the victim rapidly sinks into unconsciousness and death. A note is often discovered 
on the dresser or kitchen table, and the last act of many of these unforttmate people 
Js to pin a notice on the outside of the door warning those who may be about to 
enter of the presence of escaping gas. 
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Such cases do not present difKcufties, but problems may well arise when 
the deceased is discovered in a natural position lying on a bed or sitting on 
a chair in a room filled with gas escaping from taps that have been left on, 
but otherwise presenting no signs of preparation for suicide. Still more 
puzzling are the cases occasionally met with in -which the deceased is found 
suffering from the effects of carbon mono.vide poisoning in a room in which 
the gas taps are in the off position. It may be mentioned in passing that 
cases of accidental poisoning by coal-gas arc more common than is generally 
supposed. The source of the poisonous fumes is not always within the room 
or even within the house. It is sometimes very difficult to detect. In two 
cases that came to my notice individuals were fatally poisoned by escaping 
gas which had seeped tlirough into the basement rooms of dwelling houses 
situated a considerable distance away from a leaking main. 

The practitioner should remember that revival after exposure to carbon 
monoxide poisoning does not necessarily indicate recovery from the con- 
dition. Prognosis should be guarded in view of the possibiUt)^ of death from 
softening of the basal nuclei at a later stage. 

DROWNING 

Suicide verdicts were returned in the cases of 55 men and 23 women who 
were found drowned, either in the main stream of the River Thames, its 
tributary canals, or the waters of its docks. In many of these cases the 
deceased persons either left letters announcing their intentions or had 
spoken to others of their determination to put an end to their lives. In some 
cases, although direct evidence of intention W'as lacking, there w'as a history 
of altered demeanour or strange behaviour sufficiently marked to arouse the 
anxiety of relatives and friends, such persons slip out of their homes 

at unlikely hours, unbeknown to their relatives, and are subsequently found 
drowned in 3 canal a few streets away in circumstances that seem to negative 
the idea of accidental immersion, the evidence may be sufficient to justify 
a suicide verdict. But when the body of a person is recovered from the main 
stream of the river or the waters of a dock and there is merely a vague 
histor)' of moodiness and depression the position is entirely different. Open 
verdicts are commonly and properly returned in such circumstances, 
although there can be little doubt that many are, in fact, cases of suicide. 

The practitioner who is called upon to examine a body recently recovered 
from the water is sometimes asked for his opinion as to the period of im- 
mersion. He should frame his answer in such a way as to give himself the 
widest latitude. Many bodies fail altogether to conform to the requirements 
of the textbooks. There are so many factors that may interfere ivith the 
classical interpretations that it is wise to be most guarded. It is even more 
dangerous to hazard an opinion as to how and where a body may have 
drifted with the ebb and flon of the tide. 

Hanging as a method of suicide is still very common. But, as a reference to 
table r will show, it is a method employed by men (51) far more often than 
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by women (8). The preparations are, as a rule, of a simple nature, the 
individual making use of a piece of rope or cord which is attached to some 
convenient point of suspension and used as a ligature to constrict the neck 
when the weight of the body is allowed to depend from it. 

Death is usually, though not invariably, due to asphyoda. It occasionally 
results from vagal inhibition or cerebral anoxia. When more elaborate 
arrangements have been employed, and especially when complicated systems 
of straps and buckles have been introduced, the possibility of a masochistic 
experiment must be borne in mind. These cases, which are not uncommon, 
are most important from the coroner’s point of view. An assessment of all 
the circumstances may suggest the absence of any suicidal intent and the 
resulting verdict may be one of misadventure. 

CUT THROATS AND OTHER SELF-INFLICTED WOUNDS 
Ciii throat . — ^This method of suicide also is far more commonly adopted by 
men (23) than by women (6). Preliminary cuts of a tentative nature are 
frequently made before the subject accomplishes the stroke that proves 
fatal. This is usually made across the throat in the midline, often practically 
from ear to ear, an open razor or a sharp knife being the instrument of 
choice. Death may follow rapidly from arterial or venous bleeding; occasion- 
ally the incision is of such a determined character' that practically all the 
structures of the neck are severed. The differentiation between self-inflicted 
and incised homicidal wounds of the throat is one of the classical set- 
pieces of medical jurisprudence. 

Stab wounds may offer more difficult problems. In distinguishing between 
the suicidal and homicidal type considerable importance attaches to the 
Site of the injury. Suicidal stab wounds of the heart are relatively common; 
It is remarkable how often individuals with (presumably') no knowledge of 
anatomy succeed in penetrating this organ, often with weapons singularly' 
unsuitable for the purpose. 

Severed arteries . — ^Among the suicide failures are the fairly frequent 
cases of old people who unsuccessfully' endeai'our to sever the radial artery 
by means of a few feeble scratches with discarded safety'-razor blades. 


JUMPS FROM HEIGHTS 

It may be argued that people rarely fall out of windows in a purely' accidental 
fashion. If they are in good health, and are sober, and are in full possession 
of their faculties, they' seldom do. But when these conditions are not ful- 
filled experience shows that people can and do fall from windows without 
ariy' deliberate intention of putting an end to their lives. The drunken 
sailor who rushes to his cubicle window in a seamen’s hostel to vomit or 
unnate and climbs on to a chair to effect his purpose may crash to the street 
below without having had the slightest intention of committing suicide. 

he sufferer from asthma or hypertension, in a desperate attempt to obtain 
relief from his symptoms, may' fling open the window and lean out, re- 
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gardless of the fact that he may be placing himself in a position of extrem 
danger. Possibilities such as these have always to be borne in mind, es 
pecially in view of the fact that people who practise this method of suicid 
seldom leave letters announcing their intentions. These cases are often c 
the impulsive type and not infrequently take place in the early hours of th 
morning. 

JUMPS IN FRONT OF VEHICLES 

Twenty-eight people, seventeen men and eleven women, put an end t 
their lives by jumping in front of moving vehicles, usually approachinj 
trains (21), less commonly road vehicles (7). Railway suicides generally tak 
the shape of deliberate leaps from the edge of the platform in front of th 
train as it draws into the station. The evidence of the driver as to th 
deliberate nature of the jump is usually supported by that of other witnesses 
People on the platform may have had their attention drarni to the deceasec 
by a certain oddity of demeanour or behaviour immediately before thi 
suicidal act. Intending suicides often purchase a ticket at their home statior 
for a destination a few miles down the line. There they alight, and ofter 
without giving up their ticket, hang about the station precincts until the 
arrival of another train. This is the most common method of committing 
suicide on the railway. Sometimes, however, people deliberately lie domi ir 
the four-foot way and wait for a train to run over them. 

Much more difficult are cases in which it is alleged that the deceased 
person committed suicide by throwing himself in front of a road vehicle, 
Only seven of the four hundred and eighty-six persons dealt with in this 
series made an end of themselves in this way. Most would-be suicides 
presumably consider the method too uncertain: if so, they are perhaps 
paying an unconscious tribute to the alertness and resource of bus and 
tram drivers. Difficulties sometimes arise through the ill-adwsed but 
sympathetic comments of excited witnesses who have seen the circumstances 
of a traffic accident and are convinced that no possible blame can be at- 
tributed to the driver. In this supposition they may be entirely correct. 
But when they let slip such an unguarded phrase as “Suicide, I call it!,” 
intending only to imply that the fault was entirely that of the pedestrian, 
the}' may unknowingly be influencing the driver to give an account of the 
facts that is not entirely true. So erratic is the behaviour of some pedestrians, 
especially when under the influence of alcohol, that the suggestion of suicide 
should be received with great reserve. 

FIREARMS 

Suicide by shooting is a method practised almost exclusively by men. It 
appeals particularly to those familiar Avith guns and revolvers and is the 
method of choice of commissioned officers, rural sportsmen, and retired 
pensioners from the Sendees. There are certain classical sites of election— 
the temple, the brow, the roof of the mouth and, of course, the region of the 
heart. Suicidal firearm wounds can usually be distinguished from those of a 
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homicidal nature by a general consideration of the detailed pathological 
findings, aided in appropriate cases by the expert evidence of the gun- 
smith. The most difficult cases are those in which death occurs while the 
deceased is handling a weapon, conceivably with the intention of adjusting 
or cleaning it. 

POISONS 

As table i indicates, both men (35) and women (34) make use of this method. 
Fifty years ago the figures under this heading would undoubtedly have been 
higher. The method is still favoured by the acutely distraught, the poorly 
educated, and the mentally deranged. The suicidal act is most commonly 
accomplished by the swallowing of crude disinfectant. A minority of the 
victims in this series took such substances as pruasic acid, oxalic acid, 
nicotine, and spirits of salts. Efforts of this kind are by no means invariably 
successful and are often followed by subsequent suicidal acts. 

When death has occurred through the swallowing of a substance the 
noxious qualities of which must be obvious, the facts generally speak for 
themselves; nevertheless, I can recall a case in which the deceased swallowed 
without apparent perturbation a considerable quantity of crude phenol 
that had been handed to him in error by a pharmacist to whom he had 
applied in perfect good faith for a bottle of “phenol cough mixture”. 

Drugs in poisonous doses . — Only eight persons in this series adopted this 
method of suicide. This majf appear surprising when it is appreciated that 
this heading includes those who deliberately took lethal doses of barbiturate 
drugs. But the explanation is a simple one. Fatal cases of barbiturate 
poisoning, from whatever cause, are far less commonly met with in the East 
End of London than in other parts of the capital. The local population 
is not, to use an overworked phrase, barbiturate-conscious, and the suicide 
figures are probabty not typical of the state of affairs elsewhere. 

THE SUICIDE VERDICT 

Considerable discussion, much of it ill-informed and unprofitable, has 
centred round the wording of the verdict in suicide cases. So long as suicide 
~felo de se — ^remains a felony in law coroners will naturally, when possible, 
word the verdict in such a way as to divest it of its felonious attributes. 

■ Afflicted members of the family are quick to appreciate the charitable im- 
plications of a verdict worded to show that the deceased took his life “while 
the balance of his mind was disturbed”. It generally happens to be the 
truth. In any event, words that bring a measure of solace at a moment of 
tragedy ought not to be lightly disregarded. The Departmental Com- 
mittee of 1935, whose report failed to recognize that a spirit of sjmpathetic 
understanding is essential to the successful working of these courts, recom- 
mended that the verdict should state baldly that the deceased “died bj^ his 
own hand”. It is questionable if grief-stricken relatives would regard the 
) invariable use of this harsh phrase as an improvement on existing practice. 
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gardless of the fact tliat he may be placing himself in a position of extreme 
danger. Possibilities such as these have always to be borne in mind, es- 
pecially in view of the fact that people who practise this method of suicide 
seldom leave letters announcing their intentions. These cases are often of 
the impulsive type and not infrequently take place in the early hours of the 
morning. 

JUMPS IN FRONT OF VEHICLES 

Twenty-eight people, seventeen men and eleven women, put an end to 
their lives by jumping in front of moving vehicles, usually approaching 
trains (21), less commonly road vehicles (7). Railway suicides generally take 
the shape of deliberate leaps from the edge of the platform in front of the 
train as it draws into the station. The evidence of the driver as to the 
deliberate nature of the jump is usually supported by that of other witnesses. 
People on the platform may have had their attention drawn to tlie deceased 
by a certain oddity of demeanour or beha\’iour immediately before the 
suicidal act. Intending suicides often purchase a ticket at their home station 
for a destination a few miles down the line. There they alight, and often 
without giving up their ticket, hang about the station precincts until the 
arrival of another train. This is the most common method of committing 
suicide on the railway. Sometimes, however, people deliberately He down in 
the four-foot way and wait for a train to run over them. 

Much more difficult are cases in which it is alleged that the deceased 
person committed suicide by throMng himself in front of a road vehicle. 
Only seven of the four hundred and eighty-six persons dealt with in this 
series made an end of themselves in this tvay. Most would-be suicides 
presumably consider the method too uncertain: if so, they are perhaps 
paying an unconscious tribute to the alertness and resource of bus and 
tram drivers. Difficulties sometimes arise through the ill-advised but 
sympathetic comments of excited witnesses who have seen the circumstances 
of a traffic accident and are convinced that no possible blame can be .at- 
tributed to the driver. In this supposition they may be entirely correct. 
But when they let slip such an unguarded phrase as "Suicide, I call it!,” 
intending only to imply that the fault was entirely that of the pedestrian, 
they may unknowingly be influencing the driver to give an account of the 
facts that is not entirely true. So erratic is the behaviour of some pedestrians, 
especially when under the influence of alcohol, that the suggestion of suicide 
should be received with great reserve. 

FIREARMS 

Suicide by shooting is a method practised almost exclusively by men. It 
appeals particularly to those familiar with guns and revolvers and is the 
method of choice of commissioned officers, rural sportsmen, and retired 
pensioners from the Senices. There are certain classical sites of election — 
the temple, the brow, the roof of the mouth and, of course, the region of the 
heart Suicidal firearm wounds can usually be distinguished from those of a 
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DOSAGE 

Thiouracil is rapidly absorbed and rapidly excreted in the urine. When 
0.2 gm. is given three times a day an equilibrium between blood and urine 
is attorned in about forty-eight hours and no increased effect is produced 
by giving larger doses. This is therefore the initial dose commonly em- 
ployed, although some workers believe it to be larger than is necessary. 
This dose is generally given for three weeks to a month, by which time 
significant effects have usually been produced, and the dose is then reduced 
to a maintenance one. 

Just as in the case of digitalis, the maintenance dose, sufficient to maintain 
the optimum effect but not to produce signs of overdosage, will vary from 
patient to patient. A severe case will require about 0.2 gm. a day, whilst 
milder cases may be maintained by o.i gm. a day. 

After all thyrotoxic signs and symptoms have been in abeyance for some 
months a further reduction in dosage can be attempted to o.i and finally 
to 0.05 gm. a day, although a recrudescence of symptoms will necessitate an 
appropriate increase. If, after three or four months on 0.05 gm. a day, 
there has been no return of thyrotoxicosis, a trial may be made of stopping 
the administration of the drug altogether, but relapse is extremely common 
if treatment has not been continued for at least a year. 

CLINICAL EFFECTS 

The effects of thiouracil in thyrotoxicosis are on the whole fairly precise 
and predictable. After a latent period of about ten days or a fortnight some 
subjective improvement occurs, the sweating and flushing of the skin 
being usually the first signs to be ameliorated. Thereafter all the signs and 
symptoms steadily improve, the improvement being significant in three to 
four weeks, when, the dose is reduced to a maintenance one, and maximal 
in tivo or three months, when even patients who have been initially severely 
ill are usually fit to return to work. Mild cases may be treated from the 
beginning as ambulant patients sometimes without interruption to their 
employment. The objective and measurable signs of thyrotoxicosis parallel 
in their improvement the subjective sensations of the patient. 

TAe blood cholesterol , — ^The blood cholesterol concentration tends to be 
low in untreated thyrotoxicosis just as it is high in myxcedema. On the 
average it rises under the influence of thiouracil, but this rise is too variable 
in individual cases to make estimations of the blood cholesterol concentra- 
tion a reliable index for the control of treatment. 

The basal metabolic rate . — After a latent period of about ten days a fall 
in the B.M.R. becomes noticeable, which reaches significant proportions in 
. about a month’s time. The determination of the B.M.R., howev^er, lacks 
universality of application in ordinary practice. It is a procedure which is 
difficult to carry out and unless considerable skill is exercised in the pre- 
paration of the patient and in carrying out the test most fallacious results 
may be attained. In the control of a case by thiouracil it is far better to 
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Thiouracil. has now been in general use for over four 3'ears. We are not 
yet in a position to dogmatize as to its ultimate position in therapeutics but 
the indications and contraindications for its employment are gradually 
crystallizing. The over-enthusiasm with which some of us hailed it as the 
philosopher’s stone of treatment in almost all cases of hyperthyroidism has 
had to be modified; on the other hand the belief held by some, that it 
should never be used except in the preparation of a patient for 
thyroidectomy, is much too extreme a view. 

PHARMACOLOGICAL ACTION 

The derivatives of thiourea arc the most active and least toxic of a large 
number of goitrogenic substances which inhibit the formation of the thyroid 
hormone by preventing the iodination of tyrosine — the precursor of thy- 
roxine. In consequence, if large doses are given for a sufficient length of 
time myxeedema is produced. As the result of the myxoedematous state the 
anterior pituitary is stimulated to produce an excess of thyrotropic hormone 
which causes the formation of a hyperplastic goitre from which, however, 
no thyroxine is secreted. The length of time which it takes to produce 
myxeedema in this way depends to some extent on the dose of anti-thyroid 
substance used, but more especially on the stores of thyroxine possessed 
by the gland. In a healthy person it takes a long time — about two months 
to produce myxeedema, since the healthy thyroid contains a large store of 
thyroxine in the colloid of its follicles. Since, howei^er, the store of thyroid 
hormone in hyperthyroid glands is greatly decreased some effect is produced 
by thiouracil in thyrotoxic cases in about a fortnight. The aim of treatment 
in thyrotoxicosis is to reduce the synthesis of thyroxine to a normal level 
and by a maintenance dose to maintain the optimum level of metabolism, 
avoiding over-dosage which will cause myxeedema and an increase in the 
size of the goitre. 

PREPARATIONS 

Thiourea itself is now seldom used; it is unpleasant to take and is more 
toxic than thiouracil or methyl thiouracil. It has been claimed on inadequate 
evidence that the latter is less toxic than thiouracil. There is probably little 
difference between the two either in their efficiency or toxicity, but as methyl 
thiouracil is a little cheaper than thiouracil it is the preferable drug. The 
new preparation, propyl thiouracil, is stated to be less toxic than any of the 
other drugs and to be effective in much smaller dosage. So far the clinical 
trials of this substance have been insufficient to subst.antiatc these claims. 

MAY X948. Vol. 160 (398) 
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DOSAGE 

Thiouracil is rapidly absorbed and rapidly excreted in the urine. When 
0.2 gm. is given three times a day an equilibrium between blood and urine 
is attained in about forty-eight hours and no increased effect is produced 
by giving larger doses. This is therefore the initial dose commonly em- 
ployed, although some workers believe it to be larger than is necessEr}^ 
This dose is generally given for three weeks to a month, by which time 
significant effects have usually been produced, and the dose is then reduced 
to a maintenance one. 

Just as in the case of digitalis, the maintenance dose, sufiident to maintain 
the optimum effect but not to produce signs of overdosage, will vary from 
patient to patient. A severe case wiU require about 0.2 gm. a day, whilst 
milder cases may be maintained by o.i gm. a day. 

After all thyrotoxic signs and symptoms have been in abeyance for some 
months a further reduction in dosage can be attempted to o.i and finally 
to 0.05 gm. a day, although a recrudescence of symptoms will necessitate an 
appropriate increase. If, after three or four months on 0.05 gm. a day, 
there has been no return of thyrotoxicosis, a trial may be made of stopping 
the administration of the drug altogether, but relapse is extremely common 
if treatment has not been continued for at least a year. 

CLINICAL EFFECTS 

The effects of thiouracil in thyrotoxicosis are on the whole fairly precise 
and predictable. After a latent period of about ten days or a fortnight some 
subjective improvement occurs, the sweating and flushing of the skin 
being usually the first signs to be ameliorated. Thereafter all the signs and 
symptoms steadily improve, the improvement being significant in three to 
four weeks, when the dose is reduced to a maintenance one, and maximal 
in two or three months, when even patients who have been initially severely 
ill are usually fit to return to work. Mild cases may be treated from the 
beginning as ambulant patients sometimes without interruption to their 
employment. The objective and measurable signs of thyrotoincosis parallel 
m their improvement the subjective sensations of the patient. 

The blood cholesterol . — The blood cholesterol concentration tends to be 
low in untreated thyrotoxicosis just as it is high in myxcedema. On the 
average it rises under the influence of thiouracil, but this rise is too variable 
in individual cases to make estimations of the blood cholesterol concentra- 
tion a reliable index for the control of treatment. 

The basal metabolic rate . — After a latent period of about ten days a fall 
in the B.M.R. becomes noticeable, which reaches significant proportions in 
. about a month’s time. The determination of the B.M.R., however, lacks 
um'versalitj'^ of application in ordinary practice. It is a procedure which is 
difficult to carry out and unless considerable skill is e.xercised in the pre- 
paration of the patient and in carrying out the test most fallacious results 
may be attained. In the control of a case by thiouracil it is far better to 
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rely on the clinical signs and symptoms of the patient than on estimations 
of the blood cholesterol and determinations of the B.M.R. 

The weight. — K gain in weight is a characteristic effect produced by 
tliiouracil. On the average the weight increases steadily during the first few 
months of treatment, and is often a very striking and, in patients not 
originally underweight, even an embarrassing result. Patients under treat- 
ment should be weighed regularly; in active cases an increasing w'eight is a 
valuable sign of improvement; in quiescent cases a stationary weight is 
equally reassuring; in all cases a fall in weight of even a few pounds, es- 
pecially if steadily maintained, is disquieting and is a signal for a reriew of 
the whole treatment of the case. 

The heart . — Thiouracil does not act uniformly on all the signs of thyro- 
toxicosis, and the last to show improvement is often the associated tachy- 
cardia and high pulse pressure. When a marked degree of tachycardia and 
high pulse pressure exists, their control may be delayed long after the other 
signs and symptoms have greatly improved. Thyroidectomy undoubtedly 
produces a more dramatic immediate effect on tachycardia than thiouracil, 
and its ultimate effect on the thyrotoxic heart may also be superior — an 
argument in favour of surgery in secondary nodular goitre which is 
particularly characterized by circulatory disabilities. 

In a few cases thyrotoxic auricular fibrillation returns spontaneously to 
normal rhythm under the influence of thiouracil, just as normal rhythm 
may occur spontaneously after thyroidectomy. Fibrillation, however, 
commonly persists in spite of the satisfactory control of the other features 
of hyperthyroidism by thiouracil, and treatment with quinidine may be 
necessary to restore normal rhythm. The literature suggests that thy- 
roidectomy is more effective than thiouracil in this respect, but there is 
little reference in it to the combined use of thiouracil and quinidine, which 
is usually most successful, whereas quinidine is frequently employed 
following thyroidectomy. 

Exophthalmos is not materially affected by thiouracil. Some slight im- 
provement in this feature may occur after prolonged treatment, but on the 
average, thyroidectomy is more likely to diminish e.xophthaImos, although 
in many cases it may be equally ineffective. 

The goitre . — On the whole, also, thiouracil does not greatly diminish the 
size of the goitre. This constitutes a definite disadvantage when the goitre 
is large and disfiguring or if there is any tendency to pressure symptoms, 
particularly if the goitre is retrosternal in position. On the other hand when 
the goitre is small it is less cosmetically disfiguring than some of the scars 
produced in the neck by thyroidectomy. Occasionally the gland becomes 
definitely smaller as the result of treatment by thiouracil, particularly in 
cases in which the thyrotoxicosis has been abolished for a long time and it 
has been possible to discontinue the use of the drug. The goitre always 
becomes softer under the influence of thiouracil, in contrast to the firmer 
gland produced by treatment with iodine. 
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^^^lereas the e£Fect of thiouracil in diminishing the size of the gland is 
not very dramatic there can be no doubt that overdosage may greatly 
increase the size of the goitre b}*- causing m)’xcedema with a consequent 
over-production of thyrotrophic hormone. Such myxoedema is, however, 
purely temporary if the admirdstration of the drug is stopped for a while, 
in contrast to the permanent m3’xcEdema which occurs in about four per 
cent, of cases following th5'roidectom3\ 

Pregnancy . — ^There is no contraindication to the use of thiouracil when 
pregnancy complicates hyperthjToidism. I have treated successfully 
<, numerous thwotoxic pregnant women nith the drug without untoward 
effects upon the bab3\ 

Drug resistance . — ^Resistance to thiouracil is seldom encountered, but 
occasionally the response to treatment is unsatisfactor}% In the majorit)' of 
such cases it will be found that the psjmhological rather than the endocrine 
factor is proring the more important. 

TOXIC EFFECTS 

Like most potent modem drugs thiouracil is a two-edged weapon and will 
produce toxic reactions in about twelve per cent, of cases, sufficiently serious 
in over half of them to necessitate termination of treatment. It is most 
important that the practitioner should be familiar with these toxic effects 
before using the drug. The side-effects are, in increasing order of serious- 
ness, swelling of the legs and feet, conjunctiritis, enlargement of Ijunph 
\ glands, rashes, pyrexia, vomiting, and blood dyscrasias such as leucopenia, 
throraboc3topenia, purpura and agranuIoc3’tosis. Of these, the serious signs 
calling for immediate cessation of treatment are pyrexia, vomiting, the blood 
d5'scrasias and occasiona]l3r troublesome skin rashes. The other toxic mani- 
festations are usually transient and tririal — the slight cedema of the feet 
and ankles which may occur being imassociated with cardiac or renal 
damage. It disappears in spite of the continuation of treatment. 

Toxic reactions, especially the blood d5’scrasias, are most likely to occur 
during the first month of treatment, when the patient is taking a full dose 
of the drug, and are less common later on. It is thus no doubt ideal during 
the initial stage of treatment to perform white blood counts on the patient 
ever}' three da5'S. This is, however, a council of perfection, quite im- 
practicable outside hospital, and unless the hematological examinations are 
; ver}' frequent they are of no avail in giving warning of the imminence of 
agranuloc5'tosis which ma}- be extremely sudden in onset. Therefore in 
ordinary practice it is sufficient to give the patient detailed instructions to 
stop taking thiouracil and to report at once should he feel ill, and especially 
if skin rashes, vomiting, fever or sore throat manifest themselves. 

A moitalit}' of about 0.5 per cent, from toxic effects has been recorded in 
the literature. This figure should be greatly lessened in the future as 
knowledge of the toxic reactions to the drug becomes more widespread. In 
y addition, most of the fatalities occurred from agranulocttosis before the 
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rely on the clinical signs and symptoms of the patient than on estimations 
of the blood cholesterol and determinations of the B.M.R. 

The weight. — A gain in weight is a characteristic effect produced by 
thiouracil. On the average the weight increases steadily during the first few 
months of treatment, and is often a very striking and, in patients not 
originally undervA^eight, even an embarrassing result. Patients under treat- 
ment should be weighed regularly: in active cases an increasing weight is a 
valuable sign of improvement; in quiescent cases a stationary weight is 
equally reassuring; in all cases a fall in weight of even a few pounds, es- 
pecially if steadily maintained, is disquieting and is a signal for a review of 
the whole treatment of the case. 

The heart . — Thiouracil does not act uniformly on all the signs of thywo- 
toxicosis, and the last to show improvement is often the associated tachy- 
cardia and high pulse pressure. When a marked degree of tachycardia and 
high pulse pressure exists, their control may be delayed long after the other 
signs and symptoms have greatly improved. Thyroidectomy undoubtedly 
produces a more dramatic immediate effect on tachycardia than thiouracil, 
and its ultimate effect on the thyrotoxic heart may also be superior — an 
argument in favour of surgery in secondary nodular goitre which is 
particularly characterized by circulatory disabilities. 

In a few cases thyrotoxic auricular fibrillation returns spontaneously to 
normal rhythm under the influence of thiouracil, just as normal rhythm 
may occur spontaneously after thyroidectomy. Fibrillation, however, 
commonly persists in spite of the satisfactoiy control of the other features 
of hyperthyroidism by thiouracil, and treatment with quinidine may be 
necessary to restore normal rhythm. The literature suggests that thy- 
roidectomy is more effective than thiouracil in tlris respect, but there is 
little reference in it to the combined use of thiouracil and quinidine, which 
is usually most successful, Avhereas quinidine is frequently employ'ed 
folloAving thyroidectomy. 

Exophthalmos is not materially' affected by thiouracil. Some slight im- 
provement in this feature may occur after prolonged treatment, but on the 
aA'erage, thyroidectomy is more likely to diminish exophthalmos, although 
in many cases it may be equally ineffective. 

The goitre . — On the Avhole, also, thiouracil docs not greatly' diminish the 
size of the goitre. This constitutes a definite disadvantage when the goitre 
is large and disfiguring or if there is any tendency to pressure symptoms, 
particularly if the goitre is retrosternal in position. On the other hand tvhen 
the goitre is small it is less cosmetically disfiguring than some of the scars 
produced in the neck by thyroidectomy. Occasionally the gland becomes 
definitely smaller as the result of treatment by thiouracil, particularly in 
cases in which the thyrotoxicosis has been abolished for a long time and it 
has been possible to discontinue the use of the drug. The goitre always 
becomes softer under the influence of thiouracil, in contrast to the firmer 
gland produced by treatment with iodine. 


benefit greatly from thiouraciJ, it probably never cures them and has to be 
continued permanently. Further, it may have less favourable effects than 
has thyroidectomy on their characteristic circulatory disturbances, and 
moreover surgical interference with the endocrine system is less objection- 
able in older than in younger people. Thiouracil treatment, however, is 
usually preferable to surgery in really old, as opposed to middle-aged 
people who are suffering from degenerative changes as well as thyrotoxicosis. 

Thiouracil is definitely contraindicated when the goitre is retrosternal or 
when pressure symptoms exist. 

Lastly, there are some patients — usually not in the hospital class — ^whose 
goitre and thyrotoxic state have become almost an obsession and who dislike 
the idea of continuing to take a drug for a long time without the certainty 
that it will ultimately cure them. Such patients rnay express a strong pre- 
ference to have their goitre removed once and for all. Provided the case is 
not one of mild primary thyrotoxicosis in a young girl the patient is entitled 
to her choice. On the other hand, patients recommended to have a 
thyroidectomy may be adamant in their refusal to undergo an operation. 
For such, thiouracil provides an alternative' method of satisfactory therapy. 

PREOPERATIVE TREATMENT 

Operations such as appendicectomy and tonsillectomy may be successfully 
undertaken on a thyrotoxic patient who has been brought fully under the 
influence of thiouracil, and it is undoubtedly a superior drug to iodine for 
such purposes. Considerable controversy Im existed, however, as to the 
relative merits of iodine and thiouracil in the preoperative preparation of 
a patient for thyroidectomy. Each has its advantages and disadvantages. 
Iodine seldom completely restores the metabolism of a severe case to 
normal and, although it greatly improves thyrotoxic signs and symptoms, 
it only ameliorates them to a greater or less extent and does not hold them 
in complete abeyance as is usually the case with thiouracil. Thus the pulse 
rate tends to be more rapid during the operation, and postoperative thyro- 
toxic crises may be more common in patients prepared by iodine than in 
those prepared by thiouracil. On the other hand there is no doubt that the 
thyroids of patients prepared for thyroidectomy by thiouracil are more 
vascular than those prepared by iodine, and in consequence the operation 
may be made more difficult and hazardous owing to intractable hsemorrhage. 
Further, owing to the leucopenic effect of thiouracil, it has been claimed 
that postoperative infections are more common following its use. 

It is probably wise therefore to make use of both drugs in the preparation 
of a patient for thyroidectomy: thiouracil should be given until all thyro- 
toxic signs and symptoms are well controlled; its administration is then 
discontinued and iodine is given for the ten days immediately before 
operation. In this way the advantages of both drugs are secured and their 
disadvantages minimized. Using this preoperative technique the mortality 
from thyroidectomy— already well imder nvo per cent, in the hands of 
experts — should be still further reduced. 
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effectiveness of penicillin in the treatment of that condition was generally 
recognized. 

ULTIMATE EFFECTS 

It is as yet too early to dogmatize on the ultimate effects of thiouracil 
treatment. It should certainly be continued for at least a year and often for 
longer. If treatment is terminated before that time a large proportion of 
cases relapse. Further, it is unwise to stop the administration of the drug 
unless thyrotoxic signs and symptoms have been kept in complete abeyance 
for several months by as small a dose as 0.05 gm. a day. There are strong 
grounds for believing that ultimate complete cure may result in a con- 
siderable proportion of cases of primary thyrotoxicosis from long continued 
treatment. From previous experience it is knowm that many young girls 
suffering from hyperthyroidism recovered spontaneously, particularly if a 
satisfactory solution was found to domestic worries, unhappiness at work 
or an affair of the heart. The use of thiouracil does not liquidate the 
physician’s responsibility to seek for and to try to eliminate psychological 
stresses and strains. If in addition, however, the psychosomatic wcious 
circle can be broken for a long time on the endocrine side, strong hopes of 
permanent remission may be entertained. These hopes are justified by many 
patients whose thyrotoxicosis has remained in abeyance for more than two 
years after treatment has been discontinued. A relapse can be controlled 
by a further course of treatment. 

It is more doubtful whether treatment can be successfully terminated in 
cases of secondary nodular goitre, and this may constitute a justification 
and indeed an indication for thyroidectomy in such patients. It must not 
be thought, however, that many of them will not react very well to thiouracil 
as long as it is being administered. 

CHOICE OF TREATMENT 

I have no doubt that thiouracil is the treatment of choice in young 
people with primarj' thyrotoxicosis, provided that the goitre is not verj" 
large and unsightly. It is most undesirable to interfere radically with the 
endocrine system in such patients, particularly w’hen we know that some 
of them recover spontaneously and many will recover with wise ps3'cho- 
logical guidance and with the help of thiouracil. The risks of treatment with 
thiouracil in such cases are probably less than the operative risks of thy- 
roidectomy, even in the hands of experts, and very much less than the risks 
of operation undertaken by those not thoroughly experienced in the art of 
thyroid surgery. If the primarjf hyperthyroid case develops toxic reactions to 
thiouracil, or if the results of treatment are in any way unsatisfactory, 
surgery is ahvays a second line of defence. ^ 

Postoperative recurrences of hyperthyroidism should as a general rule 
be treated by thiouracil in preference to further surgery'. 

Thyroidectomy on the other hand is the treatment of choice for middle- 
aged people with toxic adenomatous goitres. Although such patients may 
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benefit greatly from thiouracil, it probably never cures them and has to be 
continued permanently. Further, it may have less favourable effects than 
has thyroidectomy on their characteristic circulatory disturbances, and 
moreover surgical interference with the endocrine system is less objection- 
able in older than in younger people, Thiouracil treatment, however, is 
usually preferable to surgery in really old, as opposed to middle-aged 
people who are suffering from degenerative changes as -well as thyrotoxicosis. 

Thiouracil is definitely contraindicated when the goitre is retrosternal or 
when pressure symptoms exist. 

Lastly, there are some patients — usually not in the hospital class — whose 
goitre and thyrotoxic state have become almost an obsession and who dislike 
the idea of continuing to take a drug for a long time without the certainty 
that it will ultimately cure them. Such patients may express a strong pre- 
ference to have their goitre removed once and for all. Provided the case is 
not one of mild primary' thyrotoxicosis in a young girl the patient is entitled 
to her choice. On the other hand, patients recommended to have a 
thyroidectomy may be adamant in their refusal to undergo an operation. 
For such, thiouracil provides an alternative method of satisfactory therapy. 

PREOPERATIVE TREATMENT 

Operations such as appendicectomy and tonsillectomy may be successfully' 
undertaken on a thyrotoxic patient who has been brought fully under the 
influence of thiouracil, and it is undoubtedly a superior drug to iodine for 
such purposes. Considerable controversy has existed, however, as to the 
relative merits of iodine and thiouracil in the preoperative preparation of 
a patient for thyroidectomy. Each has its advantages and disadvantages. 
Iodine seldom completely restores the metabolism of a severe case to 
normal and, although it greatly improves thyroto.xic signs and symptoms, 
it only ameliorates them to a greater or less extent and does not hold them 
in complete abeyance as is usually the case with thiouracil. Thus the pulse 
rate tends to be more rapid during the operation, and postoperative thyro- 
toxic crises may be more common in patients prepared by iodine than in 
those prepared by thiouracil. On the other hand there is no doubt that the 
thyroids of patients prepared for thy'roidectomy by thiouracil are more 
vascular than those prepared by iodine, and in consequence the operation 
may' be made more diflicult and hazardous oning to intractable hremorrhage. 
Further, owing to the leucopenic effect of thiouracil, it has been claimed 
that postoperative infections are more common following its use. 

It is probably wise therefore to make use of both drugs in the preparation 
of a patient for thyroidectomy; thiouracil should be given until all thyro- 
to.xic signs and sy'mptoms are well controlled; its administration is then 
discontinued and iodine is given for the ten days immediately before 
operation. In this way the advantages of both drugs are secured and their 
disadvantages minimized. Using this preoperative technique the mortality' 
from thyroidectomy— already well under uvo per cent, in the hands of 
experts — should be still further reduced. 
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THE TREATMENT OF PROLAPSE 

Genital prolapse, or “fallen womb”, manifests itself in certain well-defined tjpes 
according to the supporting structures mainly involved. Paradoxically it is more 
often a vaginal than a uterine condition, although a combination of the two is quite 
common. 

ANATOMY 

The anterior vaginal wall is supported by the pubo-cervical sheet of pelvic fascia 
u'hich runs forwards and slightly downwards from the anterior aspect of the supra- 
vaginal cervix to the back of the pubes (fig. i and 3). This layer lies between the 
under-surface of the bladder and the anterior vaginal wall, to both of which it is 
intimately attached. Damage to this structure results in descent of the anterior 



Fig. I. — (a) Rectum, (b) Utero- 
sacral ligament, (c) Cen'ix 
uteri, (d) Cardinal ligaments 
(Mackenrodt’s.) (e) Pubo-cer- 
vical fascia. 



Fig. 2. — (a) Para-cervical tissue and cardinal ligaments, 
(b) Obturator intemus muscle, (c) Lcv’ator ant 
muscle, (d) Para-vaginal tissue, (e) Ischio-rectal 
fossa, (f) Superficial perineal muscles. 


vaginal wall and base of the bladder, producing “cystocele”, the most common 
type of so-called “prolapse”. 

The cervix uteri rests in a hammock-like structure composed of the two cardinal 

ligaments (Mackenrodt’s) slung transversely 
across the pelvis and permitting limited vertical 
movement (fig. i and 2). From the back of the 
cervix the thin utero-sacral ligaments run up- 
wards and slightly backwards, passing on 
either side of the rectum to be attached to the 
front of the sacrum (fig. i and 3). The vaginal 
vault, firmly attached to the supravaginal 
cervix, is supported by these same structures. 
By means of these specialized bands of para- 
metrial tissue and pelvic fascia, the cervix is 
suspended at its normal level, whilst the body 

Fig. 3. — (a) Urethra, (b) Vagina. of uterus is permitted free baclavard, for- 

(c) Medial margm o pnho* ward, and lateral movements and is able to 

sacrariigament. accommodate itself to systole and diastole of 

the bladder as well as to the profound ana- 
tomical changes of pregnancy. Faults in these two structures permit e.vccssivc 
descent of the uterus so that the cervix and vaginal fomices ajipear at or beyond the 
vulva (true prolapsus uteri). . ^ . 

The lower third of the vagina passes through, and is supported by, the muscular 
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peUac diaphragm formed by the levatores ani muscles of either side, reinforced 
more superficially by the sphincter layer of muscles in the perineum (fig. 2 and 3). 
Deficiencies in these structures, usually the result of tears or overstretching of the 
perineum, will affect only the lower one-and-a-half inches of the vagina, producing 
“urethrocele” and “rectocele” with a gaping vaginal ostium. 

ETIOLOGY 

Although it is true that occasional cases of “prolapse” are encountered in nulUpar®, 
parturition is by far the most common etiological factor. Trauma to the canal and 
its supports during the process of childbearing, and subinvolution of these structures 
following delivery, are the two elements concerned, and their relative importance 
may be a matter of some controversy. 

All forms of assisted delivery, even low forceps and “after-coming heads”, carry 
a risk of lacerations and overstretching of the pelvic floor, and damage to the 
cardinal supports of the uterus itself is almost inevitable if such assistance is ten- 
dered prematurely by “high forceps”, or through an incompletely dilated cervix, 
or by violent and premature attempts at expulsion of the placenta. On the other 
hand, to allow a patient to exhaust herself in the first stage by rrusmanagement or 
faulty diagnosis to such a degree as to preclude cooperation in the second stage will 
inevitably increase the necessity for artificial assistance. Again, to leave the patient 
for an inordinate length of time in the second stage may result in an overstretched 
vagina, perineum and urethra, which may never completely recover. Timely 
episiotomy in the primipara, particularly in forceps and breech deliveries, is widely 
used to avoid this last contingencj’. In addition, it reduces the necessity for forceps, 
permits a perfect reconstruction of the pelvic floor, lowers the incidence of “stress 
incontinence”, and relieves dangerous pressure on the foetal skull. Neglect of 
postural treatment and exercises in the puerperium, as well as failure to treat early 
retroversions and constipation, will aggravate the tendency to subim olution, as will 
also rapidly repeated pregnancies and over-strenuous work. 

From these comments it emerges that a considerable number of cases of “pro- 
lapse" are fundamentally avoidable. Experience goes to show, however, that there 
remains a residuum of women with a “lowered modulus of elasticity” whose 
stretched tissues fail to return to their nonnal tone despite every known precaution. 

TREATMENT 

The recent case of prolapse, as a rule manifested by vaginal la.xity and slight descent 
of the cervix and usually discovered at the postnatal examination, should be treated 
fay afternoon rest, plain muscle tonics, sphincter exercises, cold douches, and simple 
laxatives to avoid constipation. A simple rubber ring pessary is often useful, but its 
size must be gradually reduced as involution occurs. 

The established case, seen months oryears after delivery, is treated bs’ some form 
of plastic operation, and for success careful preoperative preparation is essential. 
Rest, aperients, sulphacetamide, diluents and alkalis, are required, and a short 
course of oestrone in post-menopausal cases will prove helpful to good healing. 
CEdematous and ulcerated cases will usually respond to complete rest, replacement, 
and antiseptic cleansing for tn'o to four weeks before operation. 

In cases of cystocele : — 

A triangular piece of the anterior vaginal wall and the pubo-cervical fascia is e.xcised as 
shown in fig, 4, the sides of the triangle being straight or convex, according to the degree 
of la.xitj'. The bladder is pushed upwards off the front of the supravaginal cervix, and the 
cut edges of the pubo-ceivical fascia are carefully sewn together under the vaginal skin. A 
final layer of sutures then unites the cut edges of the vaginal wall, and the operation is 
completed by a posterior colpoperineorrhaphy to strengthen the pelvic floor. This last step 
does not merely aim at reducing the patulous vaginal ostium: it is also designed to repair 
the rectocele and to build up a muscular elastic perineum bv approximating the inner 
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THE TREATMENT OF PROLAPSE 

Genital prolapse, or “fallen womb”, manifests itself in certain well-defined types 
according to the supporting structures mainly involved. Paradoxically it is more 
often a vaginal than a uterine condition, although a combination of the two is quite 
common. 

ANATOMY 

The anterior vaginal wall is supported by the pubo-cers’ical sheet of peWc fascia 
which runs forwards and slightly downwards from the anterior aspect of the supra- 
vaginal cervix to the back of the pubes (fig. i and 3). This layer lies between the 
under-surface of the bladder and the anterior vaginal wall, to both of which it is 
intimately attached. Damage to this structure results in descent of the anterior 



Fig. 1, — (a) Rectum, (b) Utero- 
sacral ligament, (c) Cervix 
uteri, (d) Cardinal ligaments 
(Mackenrodt’s.) (e) Pubo-cer- 
vical fascia. 



Fig. a. — (a) Para-cervical tissue and cardinal ligaments, 
(b) Obturator intemus muscle, (c) Levator anj 
muscle, (d) Para-v.sginal tissue, (e) Ischio-rectal 
fossa, (f) Superficial perineal muscles. 


vaginal wall and base of the bladder, producing “cystocele”, the most common 
type of so-called “prolapse”. 

The cervix uteri rests in a hammock-like structure composed of the two cardinal 

ligaments (Mackenrodt’s) slung transversclj 
across the pelvis and permitting limited vertical 
movement (fig. i and 2). From the back of the 
cervix the thin utero-sacral ligaments run up- 
wards and slightly backwards, passing on 
either side of the rectum to be attached to the 
front of the sacrum (fig. i and 3). The vaginal 
vault, firmly attached to the supravaginal 
cervix, is supported by these same structures. 
By means of these specialized bands of para- 
metrial tissue and pelvic fascia, the cervix is 
suspended at its normal lev'el, whilst the body 

Fig. 3. — (a) Urethra, (b) Vagina. qj uterus is permitted free backtvard, for- 

colcvgeus'musdl'" (S Utero-' lateral movements and is able to 

sacral ligament. accommodate itself to systole and diastole of 

the bladder as well as to the profound ana- 
tomical changes of pregnancy. Faults in these two structures permit excessive 
descent of the uterus so that the cervix and vaginal fomices appear at or beyond the 
vulva (true prolapsus uteri). 

The lower third of the vagina passes through, and is supported by, the muscular 
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“interposition” and the obliterative methods of Ix: Fort. This generally is the fate 
of operations which grossly distort anatomy and physiology. Rational reconstruction 
is the present trend — and the results, anatomical and functional, are correspondingly 
satisfactory. 

H. Hakvey Evers, m.s., f.r.c.s., f.r.c.o.g. 


THE TREATMENT OF RINGWORM INFECTIONS 

There have been no spectacular innovations in the treatment of fungus infection of 
the skin comparable with the discovery of antibiotics in bacteriology. Nevertheless, 
the numerous valuable contributions to mycology, both botanical and clinical, the 
study of which was inaugurated just over a hundred years ago, have made for a 
better understanding of the pathogenic fungi, and treatment during the last tn’enty 
years has benefited accordingly. As treatment of fungus infection cannot be 
dissociated from other factors, such as defection and identification, it might be best 
first to discuss it under these headings. 

DETECnON 

When ringworm fungi attack glabrous skin, they may produce either scaly, discoid 
patches with a minimum degree of inflammation, or very inflamed rings, sometimes 
vesicular and also concentric. The former are pathognomoruc of the human species 
of microsporon (M. audouim) and the latter of that conveyed from the cat or dog 
(Af. feltneum vel M. caninum). Further, owing to the higher degree of infectivity of 
the latter, the lesions are usually much more numerous. Another less common cause 
of Tinea circinata in this country is Trichophyton purpureum, which produces very 
inflamed, broad rings which, although relatively clear within, present residual in- 
flammatory follicular papules. In a region where larger downy hairs obtain, such as 
the dorsum of the han^ and forearms, keria, taking the form of boggy swellings beset 
with small follicular pustules, may develop, and such lesions usually result from 
inoculation with a trichophyton transmitted from infected cattle. 

Discoid, scaly patches, usually confluent and developing asymmetrically in the 
groins, should suggest Tinea cruris due to the epidermophjton, but more inflamed 
patches, at times with vesicular borders, are usually due to Tinea pedis, and those 
with scattered inflamed but non-pustular follicular papules to T. purpureum. Not 
every scaly or vesicular discoid lesion, however, is of mycotic origin and perhaps 
the affections most commonly misdiagnosed are those of pityriasis rosea and 
nummular eczema. This pitfall can readily be avoided by the simple microscopical 
investigation of superficial scalings. The same examination should permit avoidance 
of the error of treating every intertrigo of the groin or natal fold as one of mycotic 
origin. 

Scaling between the toes is not necessarily due to fungus infection and many of 
the reports of the high incidence of athlete’s foot among students can be attributed 
to this error. When the epidermophyton invades the toe interspaces it usually affects 
first the space between the small and next toe, where it produces a scaly patch with 
a varying degree of inflammation, and the history of the infection appearing on one 
foot before the other is usually obtained. The affection then invades the adjacent toe 
interspaces and may develop on the other foot, but the involvement is not necessarily 
of the same degree. Vesicular or bullous lesions, again most commonly asymmetrical, 
are suggestive of infection with a more virulent fungus, usually T. pedis. The 
affections readily confused with mycotic infections of the feet are (a) sweat inter- 
trigo, (b) traumatic dermatitis, (c) monilial infection, and (d) pustular psoriasis. 
All these can be distinguished by the absence of mycelial elements in potash 
*1 scrapings but, in addition, srveat intertrigo is invariably symmetrical, traumatic 
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edges of the pubo-coccygeous muscles between the reconstructed posterior vsginal wall 
ana the new lengthened penneum, thus acting as a buttress to the anterior vaginal wall 
ana restoring the vaginal axis to its original plane parallel to the plane of the pelvic brim, r 

In cases of true descent of the utertts, which is usually accompanied by cystocclc, 
the above operation is modified by carrying the base of the triangular flap of the 
anterior vaginal wall behind the cervix as shown in fig. 5. ' 


After this flap has been dissected up, the cervix is amputated to an appropriate level 

through its supravaginal 
portion, and the cut edges 
of the base of the triangle 
are united to the preriously 
dilated cen'ica! orifice as 
shown also in fig. 5. The 
next and most vital part of 
the operation is to unite 
the fibro-cellular tissue at 
the sides of the cervix by 
deep sutures so placed as 
to pull these cartlina! liga- 
ments across the front of 
the cervical stump in such 
a way as to shorten them, 
thereby lifting the cen’ix 
upwards and back%\ards 
into its normal position. By 
this means, the coexistent 
retroversion can frequently 
be corrected. The oper- 
ation is completed by 
suturing the cut edges of 
the pubo-cen'iral fascia 
and of the vaginal skin, 



Fig. 4. — (a) Labium minus, 
(b) Cut edge of vaginal 
skin and pubo-cervical 
fascia. (c) Para-cervical 
tissue, (d) Cen-ix, 


(b) Cut edge’ of cerv'ical 
skin and pubo-cen’ical 
fascia. (c) Para-cervical 
tissue and cardinal liga- 
ments. (d) Stump of am- 
putated cervix. 


and by performing a posterior colpoperineonrhaphy. These are the principles introduced 
by Donald and Fothergill, and nowadays generally called the Manchester operation. 

In cases of third degree prolapse (procidentia), when the whole uterus lies outside the 
contour of the body, it is common practice to combine the Manchester procedure with 
vaginal hysterectomy in women over forty years of age. In such cases, the cardinal ligaments 
are obviously cut at the sides just above the vaginal vault, and it is important to unite these 
by deeply placed sutures to hold up the reconstructed vagina. 


If stress incontinence is a prominent symptom, special attention is given to the 
repair of the attachments of the urethra to the back of the pubes. Only a few' in- 
tractable cases will subsequently require the “fascial sling” operation introduced 
by Aldridge and Millen, 

Scrupulous after-care and skilled nursing are essential in all plastic vaginal work. 
Careful local toilet, urinary' antiseptics and test catheterization arc especially re- 
quired. Prolonged rest is not necessary so long as strenuous effort is avoided for six 
months. Future childbearing, although imdcsirable, is not contraindicated in most 
cases, but hospital conduct of the labour with episiotomy is essential. 

Age per se is rarely, if ever, a contraindication to operation, but those patients 
with serious cardiovascular disease, poor renal function, and chronic che.st conditions 
should be avoided. A small number of elderly patients obstinately refuse operation. 
All these are best treated by some form of supporting pessary — a simple rubber ring 
if the shape of the vagina and the tone of the pelvic floor will retain it; otherwise a 
“cup and stem” if the patient herself can manage it. A few of the older, less active 
patients are comfortable with a simple supporting \'ulval pad covered by lubricant; 
a few' can use a large vaginal sponge kept in position by a pad. All such patients 
must be carefully instructed in vaginal toilet, and sternly warned against neglect. 

It tvill be noted that the operations of hystcrope.xy and ventrifixation designed to 
fix the uterus to the anterior abdominal wall have long ago passed out of good 
gyntecological practice. So, to a large extent, have the elaborate procedure of 
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Cultural examination, however, by determining the species of fungus, say, . 1 /. 
felineum, T. gypseum and A. qidnckeamtm, can help to direct tlie attention to the 
primarj- source of infection, that is, cat, cattle or mouse respectively, and, in tlte 
case of ilf. audow'ni which is conveyed from child to child without any knowt inter- 
mediate host, to another infected child. 


TRE-VratENT 

The main methods of treatment can be dwdcd into (a) pbj'stcal removal of infected 
material, and (b) attempts at disinfecting the tissue. 

(a) In the case of oiiyclioirtycoses, owing to the impenetrable nature of the nail 
substance, antimycotics are of no avail and therefore more radical methods, sucli n.s 
avulsion of the nail, are indicated. When this procedure is adopted attempts to 
disinfect the nail beds should be proceeded witit immediately so as to avoid re- 
infection which, however, often recurs despite assiduous care. In the case of in- 
fections of toenails it is occasionally necessary to resort to penuanent excision of 
the nail and matrix owing to the tendency to re-infcction. 

jRingieorm of the scalp, when due to M. audmtiui, is best treated by removal of the 
hair, and the methods available are epilation by X-rays or the internal administration 
of ttollium acetate. The former should only be done by e.xperienced radiologists, for 
the technique must be carried out accurately and the dosages mcasvwcd verj' care- 
fully for fear of producing areas of permanent alopecia. Thallium acetate has been 
used abroad with, so we are told, very satisfactory results, but once again this must 
be carried out wth great care for fear of producing severe to.xic reactions. The 
dosage of this substance is usually in the region of 8.5 mgm, per kgm. body weight, 
but varies vrith age and should be reduced in children approacliing puberty. Further, 
it should not be overlooked that M. audouhii infections of the scalp tend to clear up 
spontaneously at puberty. Cat ringworm of the scalp which, ns previously mentioned, 
can be ascertained by cultural examination, usually responds to local measures, for 
fortunately it is a species of fungus which produces an appreciable tissue reaction 
and, if this can be increased by the application of irritant substances such as cluy- 
sarobin (derobin, dithranol) ointment, a cure can usually be effected wtliout 
resorting to X-ray therapy. Keria of the scalp, by virtue of the severe tissue reaction 
produced, commonly result in spontaneous cure even without the aid of additional 
irritants. 

One of the earliest antimycotics employed is, perhaps, iodine and this may be 
used in weak tinctures of 2 per cent, in Tinea circinata, provided it does not set up a 
dermatitis medicamentosa. Whitfield’s ointment is of value, having the properties 
of both a mechanical remover in the form of salicylic acid, which is a kcratolytic, 
and benzoic acid, which acts as the fungicide. This too is of value in the treatment 
of Tinea cruris and athlete’s foot, but it is not as efficacious in the latter affection 
when the causal fungus is a trichophyton which produces vesicles and bulla-. 
Castellani’s paint, which should always be used freshly made, is a highly effective 
fungicide, for it has the advantage of desiccating and desquamating the lesion 
besides its penetrating properties which enable it to reach the fungus. More recently 
phenylmercuric compounds have been introduced, but in my experience these often 
produce irritative changes as a result of sensitization to the compound, and should 
be used with caution. Salts of proprionic acid and also, more recently, undccylenic 
acid, are becoming more popular and appear to act quite satisfactorily as fungicides 
without producing a dermatitis medicamentosa. It is probable that from higher 
fatty acids such as these further improvements in therapy may be expected. 

I. Muende, d.sc,, M.n.c.p. 
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dermatitis usually involves the dorsal aspect of the toes rather than the adjacent 
surfaces, and monilial infection gives rise to extensive sodden lesions beWeen and 
' beneath the toes. 

Fungus infection of the scalp may produce a variety of lesions, the most common 
being discoid areas of short, broken, lustreless hairs, on a base exhibiting a varying 
degree of scaliness. .When the patches are few in number the picture suggests 
infection with iWT. audouini, and numerous patches with a slightly greater degree of 
inflammatory reaction, infection with cat ringworm. This, however, is by no means 
a reliable rule, and as treatment of the latter may in many cases be conducted by 
employing more simple measures than those required for human ringworm, attempts 
should be made to determine the source of origin. Favus may produce the typical, 
saucerdike, yellow crusts with the characteristic musty odour, or broken hairs of 
irregular length, many occasionally even attaining full length. Ketia of the scaip 
are similar to those already described on the hands, but are more frequendy larger. 
Black-dot ringworm, manifested by the presence of scattered hair stumps broken 
off so closely to the surface of the scalp as to give the appearance of black dots, is 
due to the human types of the trichoph5^a, that is, the T. endotlmx group, and can 
easily be overlooked. 

Affections of the scalp sometimes confused with mycotic infections are alopecia 
areata and pseudo-pelade of Brocq, With regard to the former, the broken stumps 
of alopecia areata usually fall out readily, leaving a small bald area, but it should be 
stressed before leaving this subject that any bald patch present on a child’s scalp 
should always be examined thoroughly to exclude the possibility of fungus infection. 
Pseudo-pelade of Brocq may resemble the end scar-leaving phase of favus, but the 
scars of the latter affection can usually be seen to be composed of isolated or 
coalescing, slightly depressed scars, each of about i" to I' in diameter. 

Fungi are also capable of attacking the finger and toe nails, and invasion usually 
starts at the junction of the free and lateral margins of the nail, producing a dis- 
colouring, and at times thickening, of the nail plate which slowly leads to its destruc- 
tion; but as the latter commonly involves the deeper layers of the nail substance, 
leaving a thin superficial veneer, the condition often remains undiagnosed until 
several nails are severely infected. The common differential diagnoses that must 
be excluded are psoriasis unguium and onychia secondary to paronyclua. Psoriasis 
does not involve the nail plate in the way characteristic of fungus infection, i.e., 
from the antero-lateral margin towards the matrix, and further psoriatic affections 
of the nail fluctuate and may undergo spontaneous resolution. Onychia secondary to 
paronychia invariably starts with nail changes in the region of the lunule which 
pass distally with the growth of the nail. 

Identification. — The presence of fungal elements in infections of the skin, hair or 
nails can be determined, after a little experience, by microscopical examination of 
preparations'cleared in 7 per cent, to 25 per cent, potassium hydroxide. Wood’s light 
is of considerable value in facilitating the rapid detection of fungus infection of 
hairs, but it should be home in mind that only tnicrospora fluoresce brightly, 
echorion Jess so. Trichophyton ectothrix poorly and at times fails to show, and 
Trichophyton endothrix never fluoresces. Satisfied that the infection is of fungal 
origin, the investigator may proceed by cultural methods to identify the species of 
fungus, for this may help himho decide on the most suitable method of treatment. 

FltEVENTION 

Many attempts have been made, particularly in the United States, to prevent the 
cnrcad of Tinea pedis in schools by insisting on the students passing through a 
trough of disinfecting fluid before congregating barefoot in gymnasia and dressing 

ms but the results are by no means as satisfactory' as was at first anticipated. i 
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Cultural examination, however, by determining the species of fungus, say, M. 
felineum, T. gypseum and A. quinckeanum, can help to direct the attention to the 
primary source of infection, that is, cat, cattle or mouse respectively, and, in the 
case of M. audouini which is conveyed from child to child without any knotvn inter- 
mediate host, to another infected child. 


TREATMENT 

The main methods of treatment can be divided into (a) physical removal of infected 
material, and (b) attempts at disinfecting the tissue. 

(a) In the case of onychomycoses, owing to the impenetrable nature of the nail 
substance, antimycotics are of no avail and therefore more radical methods, such as 
avulsion of the nail, are indicated. When this procedure is adopted attempts to 
disinfect the nail beds should be proceeded with immediately so as to avoid re- 
infection which, however, often recurs despite assiduous care. In the case of in- 
fections of toenails it is occasionally necessary to resort to permanent excision of 
the nail and matrix oning to the tendency to re-infection. 

Ringworm of the scalp, when due to M. audouini, is best treated by removal of the 
hair, and the methods available are epilation by X-rays or the internal administration 
of ttollium acetate. The former should only be done by experienced radiologists, for 
the technique must be carried out accurately and the dosages measured very care- 
fully for fear of producing areas of permanent alopecia. Thallium acetate has been 
used abroad with, so we are told, very satisfactory results, but once again this must 
be carried out with great care for fear of producing severe toxic reactions. The 
dosage of this substance is usually in the region of 8.5 mgm. per kgm. body weight, 
but varies with age and should be reduced in children approaching puberty. Further, 
it should not be overlooked that M. audouini infections of the scalp tend to clear up 
spontaneously at puberty. Cat ringworm of the scalp which, as previously mentioned, 
can be ascertained by cultural examination, usually responds to local measures, for 
fortunately it is a species of fungus which produces an appreciable tissue reaction 
and, if this can be increased by the application of irritant substances such as chrj’- 
sarobin (derobin, dithranol) ointment, a cure can usually be effected without 
resorting to X-ray therapy. Keria of the scalp, by virtue of the severe tissue reaction 
produced, commonly result in spontaneous cure even without the aid of additional 
irritants. 

One of the earliest antimycotics employed is, perhaps, iodine and this may be 
used in weak tinctures of 2 per cent, in Tinea circinata, provided it does not set up a 
dermatitis medicamentosa. Whitfield’s ointment is of value, having the properties 
of both a mechanical remover in the form of salicylic acid, which is a keratolytic, 
and benzoic acid, which acts as the fungicide. This too is of value in the treatment 
of Tinea cruris and athlete’s foot, but it is not as efficacious in the latter affection 
•when the causal fungus is a trichophyton which produces vesicles and bulla?. 
Castellani’s paint, which should always be used freshly made, is a highly effective 
fungicide, for it has the advantage of desiccating and desquamating the lesion 
besides its penetrating properties which enable it to reach the fungus. More recently 
phenylmercuric compounds have been introduced, but in my experience these often 
produce irritative changes as a result of sensitization to the compound, and should 
be used with caution. Salts of proprionic acid and also, more recently, undecylenic 
acid, are becoming more popular and appear to act quite satisfactorily as fungicides 
without producing a dermatitis medicamentosa. It is probable that from higher 
fatty acids such as these further improvements in therapy may be expected. 

I. Muende, b.sc., m.r.c.p. 
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dermatitis usually involves the dorsal aspect of the toes rather than the adjacent 
surfaces, and monilial infection gives rise to extensive sodden lesions between and 
■ beneath the toes. 

Fungus wfecUo7i of the scalp may produce a variety of lesions, the most common 
being discoid areas of short, broken, lustreless hairs, on a base exhibiting a varying 
degree of scaliness. When the patches are few in number the picture suggests 
infection with Af. audouwi, and numerous patches with a slightly greater degree of 
inflammatory reaction, infection with cat ringworm. This, however, is by no means 
a reliable rule, and as treatment of the latter may in many cases be conducted by 
employing more simple measures than those required for human ringworm, attempts 
should be made to determine the source of origin. Farms may produce die tjpi^, 
saucer-like, yellow crusts with the characteristic musty odour, or broken hairs of 
irregular length, many occasionally even attaining full length. Keria of tlie scalp 
are similar to those already described on the hands, but are more frequendy larger. 
Black-dot ringworm, manifested by the presence of scattered hair stumps broken 
off so closely to the surface of the scalp as to give the appearance of black dots, is 
due to the human tj’pes of the trichopbyta, tliat is, the T. cndothrix group, and can 
easily be overlooked. 

Affections of the scalp sometimes confused with mycotic infections are alopecia 
areata and pseudo-pelade of Brocq. With regard to the former, the broken stumps 
of alopecia areata usually fall out readily, leaving a small bald area, but it should be 
stressed before leaving this subject that any bald patch present on a clu’Id’s scalp 
should always be examined thoroughly to exclude the possibility of fungus infection. 
Pseudo-pelade of Brocq may resemble the end scar-leaving phase of favus, but the 
scars of the latter affection can usually be seen to be composed of isolated or 
coalescing, slightly depressed scars, each of about i' to '3' iu diameter. 

Fungi are also capable of attacking f/)e finger and toe mils, and invasion usually 
starts at the junction of the free and lateral margins of the nail, producing a dis- 
colouring, and at times thickening, of the nail plate which slowly leads to its destruc- 
tion; but as the latter commonly involves the deeper layers of the nail substance, 
leaving a thin superficial veneer, the condition often remains undiagnosed until 
several nails are severely infected. The common differential diagnoses that must 
be excluded are psoriasis unguium and onychia secondary to paronychia. Psoriasis 
does not involve the nail plate in the way characteristic of fungus infection, i.e., 
from the antero-lateral margin towards the matrix, and further psoriatic affections 
of the nail fluctuate and may undergo spontaneous resolution. Onychia secondaiy to 
paronychia invariably starts with nail changes in the region of the lunule which 
pass distally with the growth of the nail. 

Identification. — The presence of fungal elements in infections of the skin, hair or 
nails can be determined, after a little experience, by microscopical examination of 
preparations cleared in 7 per cent, to 25 per cent, potassium hydroxide. Wood’s light 
is of considerable value in facilitating the rapid detection of fungus infection of 
hairs, but it should be borne in mind that only microspora fluoresce brightly, 
echorion less so, Frichopliyton ectothrix poorly and at times fails to shon , and 
Trichophyton endothrix never fluoresces. Satisfied that the infection is of fungal 
origin, the investigator may proceed by cultural methods to identify the species of 
fungus, for this may help lum'to decide on the most suitable method of treatment. 

prevention 

Many attempts have been made, particularly in the United States, to prevent the 
oread of Tinea pedis in schools by insisting on the students passing through a 
t ouch of disinfecting fluid before congregating barefoot in gj-mnasia and dressing 
" ms but the results are by no means as satisfactorv- as was at first anticipated. 
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deprivation this can be relieved by sympathec- 

- tomy, just as in other cases of vascular depriva- 
tion in which spasm is a predominant feature. 
^^'hite and Smithwicfc (“The Autonomic 
Nervous System”, p. 229) conclude by saying 
that “It is therefore logical to recommend 
sjTnpathectomy in patients ttirh rheumatoid 
arthritis only if superimposed vasomotor and 
sudomotor disturbances are a cause of serious 
discomfort”. 

Hedixv Atkixs, D.M., m.ch., r.R.c.s. 

*^Stellate Ganglion Block in Cerebral 
Thrombosis 

Query. — ^Stellate ganglion blocks have been 
performed in America for the treatment of early' 
cases of cerebral thrombosis. Is this procedure 
of any value, and what literature is there on the 
subject? 

Reply. — On the basis of Leriche’s doctrine 
that a thrombus in an artery causes widespread 
spasm in the related arterial tree, the treatment 
of early cerebral arterial occlusion by novocain 
injection of the stellate ganglion on the side 
opposite the paralysis' has theoretical value. 
Mackey and Scott {Brit. med. J., t938, ii, r) 
reported 19 cases in which this procedure was 
carried out and concluded that it may be of value 
in a young person suffering from cerebral em- 
holism, but that in the elderly patient with 
advanced arterial disease no beneficial results are 
obtained. The results are difficult to assess 
owing to varying rapidity of spontaneous re- 
covery. A marked clinical improvement -within 
a few minutes of the injection, and production 
of a Homer’s syndrome, occurred only in their 
first case. 

Ed-WAJU) TuCKWELL, F.R.C.S. 

Intravenous Analgesia in Labour 

Ql-ery. — There was recently an article in an 
Australian journal on intravenous injection of 
percaine as an analgesic in labour, but no details 
of dosage, diluent or frequency were given. 
Has it been used in England to any extent, and 
what were the results? 

Reply, — ^A full account of “Intravenous- Pro- 
caine for Obstetrical Anaesthesia” as used in the 
City Hospital, Welfare Island, New York, 
is given by Johnson and Gilbert in Current 
Jieseorehes in Aneesthesia and Analgesia, 1946, 
^S> ’ 33 - Only twenty' cases are described and re- 
lief from pain was secured without mortality or 
serious accident. The authors emphasize the 
necessity of testing every' case for procaine 
sensitiveness before treatment. In regard to 
“percaine” — it is now always termed "nuper- 
^ Caine" — there is little information arailable of 


its use in this country’. The action of intravenous 
analgesic solutions in labour have not been 
sufficiently investigated to justify' any' routine 
use in general obstetric practice at the present 
time. 

Archibald Mabstox, m.r.c.s., d.a. 

Gold in the Treatment of Chronic 
Alcoholism 

Query. — A patient of mine, who is a chronic 
alcoholic, tells me he wants to try w'hat he calls 
the “gold" cure for chronic alcoholism. He is 
actually a dipsomaniac. Is there such a cure, 
and if so is it reputable and where could any' 
details of it be obtained? I am told by the patient 
that there is a home speciaUzing in this form of 
treatment somewhere near London. Perhaps 
you could also enlighten me on this point? 
Reply. — ^The “gold” treatment of alcoholics is 
one which had its day a number of years ago, 
and so far as I know it is not practised at all 
nowaday’S. There was an article in the Lancet in 
1924 describing colloidal gold so given by in- 
jection. I have tried to find recent literature on 
the subject but without success and I kno-w of 
no one who is practising the method. Nowa- 
days we regard alcoholism as a symptom of 
nervous instability, and in addition to w'hatever 
treatment is given to break the habit we attempt 
to treat the underlying basic illness. 

Thomas Ten-ktent, m.d., f.r.c.p. 

Palindromic Rheumatism 

Query, — ^What is palindromic rheumatism, 
and what is its relationship, if any', to rheumatic 
fever? How is it treated? 

Reply. — Palindromic rheumatism is a term 
introduced by Hench and Rosenberg {Arch. ini. 
Med., 1944, 73, 293) to describe an “unusual, 
oft-recurring disease of joints and adjacent 
tissues” characterized by multiple afebrile 
attacks of acute arthritis and periarthritis, with 
pain, s-welling, redness and disability, usually 
of one joint. The attacks, which as a rule develop 
suddenly’, only’ persist for a few hours or day's, 
and there is little constitutional disturbance. 
Parkes Weber {Lancet, 1946, ii, 931) has sug- 
gested e.\tendmg the name to include cases of 
intermittent or recurrent hy'drarthrosis and 
certain related conditions. The etiology is 
obscure, and, according to Hench and Rosen- 
berg, it "is caused by’ some unknown irritant”. 
It has no known relationship to rheumatic fever 
from which it can easily be distinguished in that 
the attacks are afebrile, short, and usually 
monarticular, and even after many years' 
duration there is never any eWdence of cardiac 
involvement. Treatment is merely symptomatic 
during the attack, i.e. heat and analgesics. 
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Stibs^ihers are umtcd to tnakc use of the service provided in this section. Anm'ers from experts still A 
obtainea and dispatched as soon as possibie to the senders of the gticries. Publication of selected one 
suitable queries and replies is arranged according to available space. 


Bee Si Bigs 

Qrany . — A patient who has started bee-keeping 
finds that her reaction to stings is disabling. 
What means exist for desensitization; what 
drugs can be used to alleviate the general 
sj-mptoms, and what is the most efficacious line 
of treatment for the local lesion? 

The problem of human reactions to 
bee stings is comple-x, and includes effects 
referable to (i) toxicity of the venom, (ii) allergy 
to bee protein, and (iii) rarely, allergy to pollen 
carried by the bee. Generally speaking, local 
reactions are predominantly due to the toxic 
action of the venom, and general reactions to 
allergy , although, of course, general toxic symp- 
toms can occur, particularly when extensive 
stinging takes place. The development of 
tolerance to bee venom is believed to be due to 
an immunity reaction — although it is of interest 
that a state of "pathological immunity" has been 
reported in rheumatic individuals— and in- 


factory for milder degrees of reaction. The new 
antihistamine drugs (benadryl, 50 mgm. cap- 
sule, anttstfn, o.i gm. tablet, and anthison, 
0,1 gm, tablet) might prove eSective, and f 
would Certainly recommend a trial. 

The matter of prophylaxis by way of specific 
desensitization, although it has been found 
effective in selected cases, is not a simple routine 
treatment, and would entail prelitninaty skin 
testing of the patient with both venom and bee 
protein preparations (the latter ate not available 
commercially), .and a somewhat lengthy course 
of carefully graded desensitixing injections, 
which might not be easy in general practice. 
The best results, however, are obtained by 
specific avoidance, and in the present case this 
might be attempted by the adoption of suitable 
physical protective measures, and a triaf of one 
of the new alkyl phthalate insect tepellems, such 
as mylol. 

David Hasusv, m.d., f.r.i.c. 


creased susceptibility to venom is probably an 
acquired sensitization, although its precise 
mechanism has not been clearly established. 
Allergic reactions are usually due to a specific 
hypersensitivity to bee protein, in contrast to 
decreased tolerance to the venom, which is not 
abvays strictly specific. 

Treatment may he considered for (i) the local 
toxic effects, and (ii) the allergic reactions. 
Regarding the former, Pliny confessed he had 
no sure remedy for bee stings, and indeed the 
position to-day is not much better. Once the 
venom has been injected through the skin 
puncture, little can be done either to expel it or 
to neutralize it. After removal of the sting 


(which should be accomplished by gently 
scraping the skin and not fay seizure with the 
thumb and forefinger, since the latter may result 
in more venijm being injected from the poison 
.<sac which is usually left; attached to the stinging 
mechanism), the application of ammonia or the 
blue-bag is the established routine. Regarding 
the treatment for allergic reactions, the general 


symptoms usually respond to j;iooo solution of 
adrenaline, subcutaneously, although this is best 
given in small repeated doses, say, o.i to o.s 
c.cm. every thirty minutes. To ensure prompt 
treatment, it would probably be necessary to 
teach the patient to inject herself, in which case 
doses of 0.5 c.cm. of 1:5000 .adrenaline would 
be easier for the patient to measure. Ephednne, 

thHction is slower, but it maj- be qune saus- 


Symfathectoiny iu Rheumatoid 
Arthritis 

Query. — Two patients with .acute rheumatoid 
arthritis show evidence of grossly itupaited , 
peripheral circtilafion in the same tstremities as 
are chiefly involved by the arthritis. In one case 
the affected part is the left ankle joint and foot, 
and the acrocyanosis is so severe as to suggest 
impending gangrene; in the other, there is a 
long-standing flexion deformity of both hands; 
the cold blue hands are not associated with 
thromboangiitis or cervical rib. In view of the 
known association of impairment of the circula- 
tion with rheumatoid arthritis, is there any 
indication for sj-mpathcctomy in cases of this 
kind? Is there any reason to hope that such 
treatment might have a beneficial effect on the 
arthritic process? 

RepI-Y.' — In 1957 Rowntree and Adson pub- 
lished their results on a series of eases of '' 
rheumatoid arthritis treated by sj-mpathectorny 
(f. Amcr. mcd. Ass., iqz?, 88, 6qfl. 'Beneficial 
results w’cre claimed, p.articularly in the younger 
patients, but no other surgeons have since con- 
firmed these, and no further follow-up reports 
have come from the Mayo Clinic following the 
first enthusiasm for this measure. Dr. W.altcr 
Bauer recently treated five patients from the 
Massachusetts General Hospital by sympathec- 
tomy with no benefit so far as the arthritic con- 
dition was concerned. In many cases if the 
symptoms are predominantly due to vascui.tr 
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received no sidphaguanidine; the death rate in 
- the Eulphaguatiidine-treated group was 3.7 per 
cent., and in the control group 7.5 per cent. 
Sixty cholera patients were treated with sulpha- 
guanidine in village homes, but no supportive 
saline treatment was possible; the death rate 
was 18.3 per cent. In a control home-treated 
series of 59 patients who did not receive sulpha- 
guanidine the death rate was 40.7 per cent. In 
conclusion, the authors state that "sulphadiazine 
in the dosage used had no beneficial effect” but 
“sulphaguanidine is ... of considerable value 
K in the treatment of cholera”. 

Antistin hi the Treatment of 
Chicken-Pox 

L. Gross {Schu-eizerisdie Medizinische Woctien- 
schrijt, February 21, 1948, 78, IS9) reports the 
results obtained by the use of antistin during an 
outbreak of severe chicken-po.x in t947. Twenty 
of the children had active pulmonary tubercu- 
losis; in 4 conservative treatment was employed, 
m 4 antistin in conjunction, and in ra antistin 
was given from the beginning of the illness. 
The dosage used was: — ^in children up to three 
years of age, J tablet morning and evening; in 
older children f tablet twice or three times 
during the day and i tablet in the evening, and in 
infants J tablet twice or thrice daily. The 
duration of treatment was on an average four to 
\ five days. The action of antistin was: — (i) pre- 
vention of itching and thereby improvement in 
the general condition and weight and prevention 
of secondary' infection; (2) shortening of the 
course of the illness and a change in the character 
of the skin eruption in the form of quicker 
efflorescence and healing of the papules; (3) the 
course of the temperature curve was steeper and 
shorter, usually lasting for 2.8 days instead of 
5-5 days in the untreated cases. No effect of the 
drug on the tuberculous affection wus noted 
during an observation period of two months. 

Combined Heparin-Dicoumarol 
Therapy in Myocardial Infarction 
The results obtained in the treatment of t^'entj'- 
y five cases of myocardial infarction by combined 
'' fieparin-dicoumarol therapy are recorded by 
H. I. Glueck, V. Strauss, J. S- Pearson, and J. 
McGuire {American Heart JournaU February' 
*94S» 35» 269). The method adopted was as 
follows: — ■ 

After definite diagposh had been established, and 
estimation of the initial prothrombin and clotting time 
out by the capillary tube method, unless the pto- 
ihrombin time was prolonged and the patient in severe 
shock, dicpumarol, 200 mgm., was giren orally, and 
simultaneously h^arin, 300 mgm. added to a litre of 5 
per cent, glucose in water, by continuous intravenous ^p. 
staningataodropsperminute, and subsequently regulat^ 
\ m a^rdaace with the measuxement of the clotting time 
/ by the capSbry tube method. Clotting time was deter- 


tnioed at four-houdy intervals (except between midnight 
and S ajiL.), and an attempt was made to maintain it 
between 8 to 10 minutes, the rate of the drip beins 
increased or decreased accordingly. On an average the 
required rate was 20 to 25 drops per minute; some patients 
required 35 drops per minute. The prothrombin time was 
deteimin^ by the Quick method about t%venty-four hours 
after the initial dose of dicoumarol, and thereafter daily 
until discontinuance of dicoumarol on the twenty-first day. 
Heparin administration was disaintinued when the pro- 
thrombin level fell to 20 to 30 per cent, of nonnal con- 
centration, usually between twenty-four and thirty-six 
hours after the first dose of dicoumarol. The average dose 
of heparin required during the period was 300 to 400 mgm. 
Tbe importance of accurate laboratory determinations of 
the prothrombin concentration is emphasired; and di- 
coumaro! was subsequently only administered after the 
da 3 y prothrombin dctcrminatioii, the daily dosage t^rying 
ftom o to 250 mgm.; if the prothrombin concentmtion was 
above 30 per cent, of norm^, too to 200 mgm. dicoumarol 
were given, whereas if it was below 20 per cent, of nonnal, 
none was given. Tbe total dosage used in the series ranged 
horn 800 to 2,200 mgm. The period of treatment was 
twenty-one days. 

In the series of tiventj'-five cases receiving 
combined heparin-dicoumarol therapy the death 
rate was 12 per cent., whereas in a control series 
not receiving anticoagulants the death rate was 
32 per cent. Emboli occurred in sLx of the 
twent\'-five control cases, and possibly in one 
of the heparin-dicoumarol treated series. 

Thyroid Therapy in Hypogalactia 

A REPORT of the efficac}' of dried thjToid gland 
by mouth in the treatment of hypogalactia is 
given by M. Robinson {British Medical Bulletin, 
19-17. 5. 1106). A series of too women with 
hypogalactia were dirided into six groups re- 
ceiving doses of dried thjioid gland of from 4 
to 9 grains (0.2s to 0.6 gm.) by mouth, for four 
to eight days. It was found that the mean 
increase in output per da>' was highest in those 
receitang 8 grains (0.52 gm.) of thjToid daih', 
but the highest percentage of patients reaching 
an output of 16 ounces (454 c.cm.) per day 
ocemred among those to whom 6 or 7 grains 
(0.4 to 0.45 gm.) daily were ^ven. Twenty-five 
women were given thjToxine, in dosage of 1.6 
mgm. daily, for three to five days, and it was 
found that the mean output was equivalent to 
that of women receiving 8 grains (0.52 gm.) of 
dried thjToid gland daily. Fift}' per cent, of the 
women to whom thyroxine was given were pro- 
ducing 16 ounces (454 c.cm.) of milk a day 
before discharge from hospital, and the output 
continued to rise after discharge. 

Allergic Rhinitis 

Although allergic rhinorrhoaa is affected by 
endocrine factors, such as pregnanej- and men- 
struation, and by climatic conditions, irritating 
fumes and chemicals, emotional factors, rrasal 
obstruction and infection, the underlying causa- 
tive factor is exposure to a substance to which 
the patient is sensitive (L. H. Criep: Journal of 
the American Medical Association, Februarj- 28, 
1948, 136, 601). Sensitization tests — cutaneous, 
ophthalmic and nasal — sniff tests, and trial or 
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Cervical Cytology 

The Importance of cytology in the early 
diagnosis of cenical cancer is stressed by J. E. 
Ayre (yournal of the American Medical Associa- 
tion, Februarj' 21, 1948, 136, 513), who advo- 
cates annual cytological testing as a means of 
increasing the percentage of surgical cures. 
Six methods are available: — (i) the vaginal 
smear, in which a negative reaction cannot be 
relied upon to eliminate the possibility of 
malignant uterine disease; (3) the endocervical 
smear, in the taking of which the cannula intro- 
duced into the cenacal canal may bypass an 
early squamous cancer developing at the cervical 
portal; (3) the endometrial smear is not simple to 
obtain, and so is not recommended for routine 
use, but is strongly recommended as a secondary 
procedure tvhen vaginal or cers’ical smears pro- 
vide suspicious or indefinite endometrial cells; 
(4) the smear from the cervical external os, which 
gives the same all-over picture as the vaginal 
smear but possesses the advantage that a greater 
concentration of cervical squamous cells is 
collected for interpretation of cervical carcinoma 
of the common type; (5) the selective scraping 
method, which in the author’s opinion is the 
method of choice for the identification of early 
microscopic squamous cancer of the cervix, as 
it is midway between an aspiration smear and a 
biopsy, and by scraping the circumference of 
the squamo-columnar junction of the cennx a 
true “surface biopsy” of these cells can be 
collected before their actual e.xfoliation; (6) the 
cervical biopsy, which is the most selective of 
all cytological methods, but in the presence of 
early cancer may miss a small microscopic 
growth. As regards the selective scraping 
method, it is recommended that a smear from the 
cervical external os should always be taken 
with the scraping in routine diagnostic practice, 
and in the presence of a large erosion the 
squamous epithelial margin must be scraped in 
its entire circumference under tfirect vision. 
The author concludes with the words “until a 
real cure for cancer is found, a yearly c>’tologic 
test offers the ne.\t best thing in diagnosis and 
control of uterine cancer”. 


Myatiesin hi Epilepsy 

A REPORT of three cases in which intravenous 
administration of myanesin checked epilepti- 
form attacks is given by A. R. Hunter and J. M. 
Waterfall (.Lancet, March 6, 1948, 1, 366). The 
first case was a man of sevent>-nso who tvas 
having almost continuous Jacksonian cpdeptic 
attacla affecting the right side of the body, but 
not the left; he had not lost consciousness. An 


intravenous injection of myanesin, 0.4 gin., t 
given, and within thirty seconds the jerki 
ceased, the fits remaining in abeyance for nim 
minutes. The second case was a patient tv 
encephalopathy who developed a series 
epileptiform convulsions two hours after a lu 
bar encephalogram. The fits recurred every t 
minutes and lasted for about five minuti 
Myanesin, 0.5 gm,, was ' given intravenou; 
during the sixth fit, and within thirty secon 
the patient became immobile and gradual 
recovered consciousness. No further convulsio 
occurred. The third case, a patient with stf 
dural empyema, suffered recurrent epileptifor 
convulsions. He was given 10 c,cm, mjanes 
intravenously during an operation for his coi 
dition. The fits stopped and remained absei 
for about three hours, and on recurrence wei 
stopped for a further two hours by administn 
tion of o-s gm. myanesin. Although the patiei 
died on the third postoperative day, it w: 
possible to keep him quiet during his illness t 
the use of intramuscular myanesin and 01 
casional doses of paraldehyde. Mysinesin w: 
also used in a case of Parkinsonism about t 
undergo an operation for incarcerated hcmii 
Morphine and atropine premedication had n 
effect on the tremor, but after the patient ha 
received to c.cm. myanesin the tremor haj 
almost disappeared. It is stated that myanesi 
has relatively little effect on consciousness. 

Sulphadiazine and Stilfhaguanidin 
in Cholera 

The results obtained by the use of sulphadiazini 
and sulphaguanidine in the treatment of cholen 
are compared by C. L. Pasricha, B. M. Paul 
A. C. Das Gupta, and A. K. Das (India) 
Medical Gazette, September I 947 i 82, 518). h 
a scries of 425 patients with cholera to whoir 
powdered sulphadiazine, in dosage of J gm 
four-hourly, was given during the acute stag! 
and then three times daily for two days, thi 
death rate was 8.3 per cent.; in a control serie; 
of 423 patients who received no sulphadiazine 
the death rate was 9.5 per cent. AH patient' 
received the usual supportive saline treatment. 
In a second series, 451 patients received sulpha- 
diazinc in the above dosage, and 463 powder- 
ed sulphaguanidine in dosage of 3 gm, four- 
hourly during the acute stage, and then three 
limes daily for two days. The death rates in this 
series were 7.9 per cent, in the sulpiiadi.izine- 
ircated cases, and 4.3 per cent, in the sulpha- 
guanidinc-trc.atcd cases. In a further scries 1,118 
hospitalized patients were given sulphaguani- 
dine, and 1,170 were used as controls and 
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received no sulphaguanidine: the death rate in 
the sulphaguanidine-treated group was 3.7 per 
cent., and in the control group 7.5 per cent. 
Sixtj' cholera patients were treated with sulpha- 
guanidine in village homes, but no supportive 
saline treatment was possible; the death rate 
was 18.3 per cent. In a control home-treated 
series of 59 patients who did not receive sulpha- 
guanidine the death rate was 40.7 per cent. In 
conclusion, the authors state that "sulphadiazine 
in the dosage used had no beneficial effect” but 
‘sulphaguanidine is ... of considerable value 
in the treatment of cholera”. 

dntistin in the Treatment of 
Chicken-Pox 

L. Gross {Schueizerische Medizinische Woclien- 
schrift, February ar, 1948, 78, 159) reports the 
results obtained by the use of anristin during an 
outbreak of severe chicken-pox in 1947. Twentj' 
of the children had active pulmonary tubercu- 
losis: in 4 conservative treatment was employed, 
in 4 antistin in conjunction, and in 12 antistin 
was given from the beginning of the illness. 
The dosage used was; — ^in children up to three 
years of age, i tablet morning and evening; in 
older children J tablet twice or three times 
during the day and i tablet in the evening, and in 
infants tablet twice or thrice daily. The 
duration of treatment was on an average four to 
five daj's. The action of antistin was: — (i) pre- 
vention of itching and thereby improvement in 
the general condition and weight and prevention 
of secondary infection; (2) shortening of the 
course of the illness and a change in the character 
of the skin eruption in the form of quicker 
efflorescence and healing of the papules; (3) the 
course of the temperature curve was steeper and 
shorter, usually lasting for 2.8 days instead of 
5.5 days in the untreated cases. No effect of the 
drug on the tuberculous affection was noted 
during an observation period of tivo months. 

Combined Heparin-Dicoumarol 
Therapy in Myocardial Infarction 

The results obtained in the treatment of rwentj'- 
five cases of myocardial infarction by combined 
heparin-dicoumarol therapy are recorded by 
H. I, Glueck, V. Strauss, J. S. Pearson, and J. 
AlcGuire {American Heart ^ournaU February’' 
*948, 35 * The method adopted was as 
follows: — 

definite diagnosis had been established, and 
estimation of the initial prothrombin and dotting time 
<amed out by the capiliary tube method, unless the pro- 
thrombin time was prolonged and the patient in severe 
shock, dicoumarol, 200 mgm,, was given orally, and 
simultaneously heparin, 300 mgm. added to a litre of 5 
per cent, glucose in water, by continuous intravenous drip, 
startingataodropsperminute, and subsequently r^uIatM 
m awordance with the measurement of the dotting tune 
by the capQlary tube method. Clotting time was deter- 


mined at four-hourij' intervals (except between midnight 
and 8 ajn.), and an attempt was made to maintain it 
between 8 to 10 minutes, the rate of the drip being 
increased or decreased accordingly. On an average the 
required rate was 20 to 25 drops per minute; some patients 
required 35 drops per minute. The prothrombin time was 
detennined by me Quick method about tiventy-four hours 
after the initial dose of dicoumarol, and thereafter daily 
until ^scontinuance of dicoumarol on the twenty-first day. 
Heparin administration was discontinued when the pro- 
thrombin Icvd fell to 20 to 30 per cent, of norm^ con- 
centration, usually between twenty-four and thirty-six 
hours after the first dose of dicoumarol. The average dose 
of heparin required during the period was 300 to 400 mgra. 
The importance of accurate laboratorj* determinations of 
the prothrombin concentration is emphasized; and di- 
coumaro! was subsequently only administered after the 
dafly prothrombin determination, the daily dosage %'ar3ring 
from o to 250 mgm.; if the prothrombin concentration was 
above 30 per cent, of normd, 100 to 200 mgm. dicoumarol 
were given, whereas if it was below 20 per cent, of normal, 
none was gix'en. The total dosage used in the series ranged 
.tom 800 to 2,200 mgm. The period of treatment was 
twenty-one daj's. 

In the series of t^j'enty-five cases receiving 
combined heparin-dicoumarol therapy the death 
rate was 12 per cent., whereas in a control series 
not receiving anticoagulants the death rate was 
32 per cent. Emboli occurred in six of the 
m'enty-five control cases, and possibly in one 
of the heparin-dicoumarol treated series. 

Thyroid Therapy in Hypogalactia 

A REPORT of the effieacj' of dried thyroid gland 
by mouth in the treatment of hypogalactia is 
given by M. Robinson [British Medical Bulletin, 
i 947 t 5 . 1106). A series of too women with 
hjTJOgalactia were divided into six groups re- 
cening doses of dried thjToid gland of from 4 
to 9 grains (0.25 to 0.6 gm.) by mouth, for four 
to eight days. It was found that the mean 
increase in output per day was highest in those 
receiving 8 grains (0.32 gm.) of thjToid daily, 
but the highest percentage of patients reaching 
an output of i6 ounces (454 c.cm.) per day 
occurred among those to whom 6 or 7 grains 
(o-t to 04.5 gm.) daily were given. Twenty-five 
women were given thyroxine, in dosage of 1.6 
mgm. daily, for three to five days, and it was 
found that the mean output was equivalent to 
that of women receiving 8 grains (0.52 gm.) of 
dried thj-roid gland daily. Fiftj' per cent, of the 
women to whom thjToxine was given were pro- 
ducing 16 ounces (454 c.cm.) of milk a day 
before discharge from hospital, and the output 
continued to rise after discharge. 

Allergic Rhinitis 

Although allergic rhinorrhosa is affected by 
endocrine factors, such as pregnancy' and men- 
struation, and by climatic conditions, irritating 
fumes and chemicals, emotional factors, nasal 
obstruction and infection, the underlying causa- 
tive factor is exposure to a substance to which 
the patient is sensitive (L. H. Criep: Journal of 
the American Medical Association, February 28, 
1948, 136, 601). Sensitization tests — cutaneous, 
ophthalmic and nasal— -sniff tests, and trial or 
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elimination diets to determine if the causative 
factor be a food idiosyncrasy, should be carried 
out. (The ophthalmic test consists in instillation 
of a drop of the suspected material in the con- 
junctival sac; a positive reaction is manifested 
by local itching, congestion and lachrjTnation.) 
On the basis of the diagnosis, treatment is 
instituted, in the form of specific allergic therapy 
(avoidance and hj-posensitization), medicinal 
measures, attention to nasal infection, and 
psychotherapy. The patient is instructed to 
occupy dust-free rooms and to use allergen- 
proof pillows; a diet is given in which foods 
to which the patient is sensitive are eliminated; 
hyposensitization is carried out with increasing 
doses of autogenous e.vtract of house dust or other 
substance to which the patient is h}'persensitive; 
irritating fumes and noxious occupational factors 
are avoided. Medicinal treatment is directed 
towards palliation, and includes the oral ad- 
ministration of ephedrine, 0.37s grain (24.4 
mgm.) and phenobarbitone, 0.167 grain (10.8 
mgm.), four-hourly when necessary*. The anti- 
histamine drugs are also useful — ^neoantergan, 
SO mgm. four-hourly; benadryl, as to so mgm. 
four-hourly, or pyribenzamine, as to 50 mgm. 
four-hourly — but if side-effects such as drowsi- 
ness, palpitation, nausea and vomiting occur 
the drugs must be stopped. Local vasocon- 
strictors should be used but sparingly, as their 
continued use causes congestion and intensifica- 
tion of local sjmptoms. If nasal drops are pre- 
scribed the Proetz position should be employed. 
It is stated that rhinological treatment should 
always at first be conservative before institution 
of any surgical intervention. As emotional 
factors play a part in the etiology, psychotherapy 
may be of value. 


Vitamin C and the Common Cold 

The value of vitamin C in the prevention of 
colds is reported by N. \V. Markwell {Medical 
Journal of Australia, December 27, 1947. 34. 
777), ■"■ho has used the method in a considerable 
number of cases over a period of three years. 
The vitamin, in the form of ascorbic acid, must 
be administered immediately the first sjmptoms 
of a cold are felt, in dosage of J gm., or more; 
the earlier the dose is given the more likelj’ is 
it to be of \-alue. If the cold has not been aborted 
in three to four hours another dose of ascorbic 
acid is taken, i gm. or more, and if it should 
still persist on the second day i gm. is taken and 
repeated on the third daj-, the dose then being 
decreased. It is stated, however, that if the large 
dose of ascorbic acid is taken vciy soon after the 
onset of symptoms, the cold is aborted 
^joritj- of cases. No ill-effects were noted; if 
more vitamin C than necessary is '* 

Tpl^rs to be excreted. In eases in which the 


treatment fails to abort the cold it is stated that 
benefit is obtained from the vitamin C therapy, 
as reported by the author in cases of patients 
who previously suffered from repeated colds. 

Treatment of Poliomyelitis with 
Fresh Convalescent Serum 

The use of fresh convalescent serum in the 
treatment of 117 cases of poliomj-eh'tis is re- 
ported bj' H. Czickeli and R. Brauner (ITireer 
Klinische Wochcnschrift, December 31, 1947, 
S 9 > 859). The serum was prepared as follows: — 

At the end of the third or bejnnning of the fourth week 
of nincss in older children and adults \rith the menin^real 
form of the disease, i.e., without paral>*sis, 200 to 40^ 
c.cm. of blood was taken and coapmated by standing ot 
ice for 24 to 36 hours. The scrum ^*03 then centrifucw in 
order to free it of red blood corpuscles, and mixro 10 
per cent, of its volume wth $ per cent, carbolic add. so 
that an 0.5 per cent, carbolic acid-serxim solution resulted 
(the carbolic acid destroys bacteria, but docs not destroy 
the virus). The senun was nert treated in a thermoswt 
for 4^ minutes at 56* to 58% and put up in sterile 
penicillin bottles tvith rubber stoppers. 

Of 1 17 patients treated with serum only one 
died and ttvo developed paralj-sis; of 35 patients 
who did not receive any serum, 17 were already 
paralysed on admission, and of the 18 remaininj 
patients one died and two became paralj'scd. 
Attention is drawn to the fact that in the 
epidemic of 1936 the mortalitj’ rate for 348 
cases was 12.9 per cent., and 3114 patients 
developed paralysis. In 1947 there were 152 
cases between June and November of w'hich 
onij' 23, less than 16 per cent, were panlj’sed, 
and the mortalitj' rate was only 1.5 per cent. 

Treatment of Psoriasis with 
Podophyllin 

According to A. Prassoli and R. Boveri 
{Minerva Medico, Februarj' iS, 1948, I. *9') 
the e.\-temal application of podophjdlin in 
psoriasis has manj' real ad\-antagcs, c.g., case of 
application, speedj' disappearance of the 
plaques, absence of irritation. It induces re- 
missions of s-ariable duration, depending on the 
case and on the location of the disease; in some 
cases thej' are maintained as long as nine months. 
A solution of podophyllin 25 grains, alcohol So 
c.cm., and gij'cerin 20 c.cm. was painted on, 
and about J cm. around, the plaques on alternate 
daj-s. Treatment was continued until the scales 
fell from the periphery, when inflammation 
rapidlj- subsided. The centre remained pig- 
mented, and a brown ring, 3-5 mm. wide, 
around the edge, maj- persist for some weeks. 
In some cases the podophyllin caused an 
eczematoid dermatitis but this reacted at once 
to cooling dressings. In some c.ascs the podo- 
phj’llin was increased to 35 per cent, without 
anj- reactions. There were no signs of intoxica- 
tion. It is stressed that further investigation* 
are necessary to evaluate long-term effects. 
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T)ie Background of Therapeutics. By J. 
Harold Burnt, m.d., f.r.s. London: 
Oxford Universitj’ Press, 1948. Pp. vi 
and 367. Figures 58. Price 225. 6 d. 

The immense advances in therapeutics during 
the last ten years have made it difficult for the 
practising physician to keep abreast both with 
the scientific basis of new discoveries and with 
their practical application. Such gaps as may 
occur in our knowledge and teaching are amply 
filled by this book. Professor Bum has set out 
to consider in separate chapters most of the new 
therapeutic weapons which have been forged in 
recent years. The selection is wide and includes 
essaj-s on thiouracil and obesitt-, on malaria and 
the steroid hormones, while the chapter an the 
process of disinfection is of importance to all 
engaged in the practice of medicine. Each 
chapter is a critical account of recent work with 
full references. The author addresses his work to 
“those engaged in teaching clinical medicine”. 
It merits a much wider circulation, and any 
practitioner interested in treatinent and in the 
underljdng rationale in the use of the various 
powerful drugs he now commands will find 
much to interest, much to stimulate, and a 
great deal of everyday practical value in this 
attractive book. 

Psychiatry: A Short Treatise. By W11XIA.M 
A. O’CoN'NOR, L.M.S.S.A., D.P.M. Bristol: 
John Wright & Sons, Ltd., 1948. Pp. xi 
and 380. Price 35s, 

This hook is an exposition of the psv'cboses and 
P'ychoneuroses from the dj-namic or psycho- 
biological viewpoint. Mental deficiency, forensic 
psychiatry, mental testing and statistical pro- 
cedures in the study' of the personality are not 
within Its compass; but there is a short sivid 
chapter on the psychopathic personalities (the 
expressions “rhythmic evil-doer” and “ego- 
philiac” are instantly intriguing), and another, 
rather more diffuse, on psychosomatic dis- 
turbances in children. There is no bibh’ography, 
and although there are many dated historical 
acknowledgments to the work of individuals, 
there are no detailed references. A glossary and 
index are provided. The clinical syndromes — 
especially the psychoses — are clearly and simply 
described, and are illustrated by well-chosen 
concise clinical records. There is sound advice 
about case-taking, which is rightly kept on a 
factual level, and as free from technicalities as 
possible. The principles of treatment are briefly 
stated in each group of disorders, but technical 
'y methods are not described in much detail. 


Especial weight is attached to Freudian prin- 
ciples. This is an easily read book, with a 
strongly individualistic flavour. It should be 
helpful to the beginner as an adjunct to more 
detailed and compendious works. 

Sexual Behaviour in the Human Male. By 
Alfred C. Kikset, Wardell B. Pomeroy 
AND Clyde E. Martin. Philadelphia and 
London: W. B. Saunders Co., 1948. Pp. 
XV and 804. Figures 173. Price 325. 6 d. 
This volume, “presented as an objective factual 
study of sexual behaviour in the human male", 
is based upon a study of 13,000 persons who 
have contributed the requisite history of their 
sexual life. It is sponsored by the National 
Research Council’s Committee for Research on 
Problems of Sex, financed by the Rockefeller 
Foundation, and written by a distinguished 
American zoologist. Of the thoroughness, care 
and objectivity' with which it has been compiled 
there can be no doubt. As a contribution to the 
study of a difficult subject it can claim to be 
unique. .All the data were obtained through first- 
hand interviews, which so far have been 
limited to individuals resident in the United 
States. For all who are interested in the prob- 
lem, whether physicians, psychiatrists, lawyers 
or welfare officers, this compendium will prove 
indispensable. To assess its true significance is 
not possible within the liimts of a short review, 
but it can certainly be described as thought- 
provoking. 

Sex Fulfilment in Married Women. Br 
Helena Wright, m.b., b.s. London: 
Williacas and Norgate Ltd., 1947. Pp- 
96. Price 5J. 

In making her assertion that not more than 
50 per cent, of married women obtain sexual 
satisfaction Dr. Wright concludes that this is 
not entirely due, as was previously' thought, to 
Ignorance of the technique of the art of love. 
Her new book will prove an extremely' practical 
help to the bride discouraged by finding that 
complete spiritual and physical union are not 
automatic concomitants of marriage. The more 
experienced married woman, driven perforce to 
a state of despondency or resignation and 
unaware of her potentialities, will deriv'e no less 
benefit and encouragement from its pages. 
Once more some of the cobwebs of tradition 
which surround the sex relationship have been 
swept awav'; this book should be read by all 
who may be brought into consultation on its 
problems. 


4i6 


THE PRACTITIONER 


Emotional Problems of Living. By O. 
Spurgeon English, m.d., and Gerald 
H. J. Pearson, m.d. London: George 
Allen & Unwin, 1947. Pp. 438. Price i6i. 
This book is the work of two teachers of 
psychiatrj' at Temple University, Philadelphia. 
It attempts the important and difficult task of 
tracing personality development from the infant 
to the adult and of showing how emotional con- 
flicts arise which result in neurosis. Some ninety 
authorities are quoted in the text. Psycho- 
analytical concepts are used throughout. The 
text abounds in clinical records of children and 
adults, and advice regarding treatment is 
eminently practical, other methods than those of 
Freud being described, particularly those used 
at the Phipps Clinic. This book should greatly 
help in the understanding and treatment of 
neurotic illness, even though some of the 
more obscure Freudian ps^xhopathology will 
appear unconvincing. 


The Personality of the Pre-School Child. 
By Werner Wolff, ph.d. London: Wm. 
Heinemann (Medical Books) Ltd. Pp. 
xvi and 341.’ Price 25^. 

This is essentially a book for the serious student 
of child psychologj'. Dr. Wolff makes a con- 
tribution to the study of personality similar to 
that made by Gesell regarding the child’s 
developing abilities. He combines the methods 
of observation and controlled experiment, giving 
a balanced viewpoint. His “depth psychology” 
takes us further than the pure observational 
methods of the behaviourists and also avoids the 
pitfalls of those psj’choanalysts who make 
theoretical deductions based on the study of 
relatively small numbers of children. The author 
stresses the difference in the mental structure 
of the child and adult, thus avoiding the mis- 
leading findings of those who view the child 
simply as a “small adult”. The child’s "search 
for himself” is seen as the unifying concept 
behind all aspects of the pre-school child’s 
behaviour. 


Detoxication Mechanisms: The Metabolism 
of Drugs and Allied Organic Compounds. 
By R. Teotwn Williams, ph.d., d.sc. 
London: Chapman & Hall Ltd., 1947. 
Pp. viii and 28S. Price 25^. 

Ds. Williams is to be congratulated on com- 
pressing into some 221 pages practically all that 
is known of the metabolism of synthetic organic 
compounds in mammals. The introductory 
chapter summarizes the development of the 
study of this subject and enumerates the nine 
biochemical detoxication mechan.sms. The 


average medical man will no doubt find thi 
terse chemical literature hard going, but hi 
cannot fail to be impressed by the amount o 
information available. It is to be regretted tha 
no account of the metabolism of certain organii 
compounds which occur naturally and havi 
been synthesized, to ivit vitamins, cestrogens 
and androgens, has been included. The fina 
chapter, which deals with theoretical consider- 
ations and conclusions, is a disappointment. Th< 
general format of the book is good and the indei 
and bibliography are a matter for congratulation 

Paravertebral Block: Minor Sympathetu 
Surgery. By Felix Mandl, m.d., f.i.c.s. 
London: Wm. Heinemann (Medical 
Books) Ltd., 1948. Pp. xvii and 330. 
Figures 20. Price 321. 

The author writes this book with over twenty 
years’ experience of the subject; he describes 
his failures and his successes with equal detail 
and, after reviewing the results of other authori- 
ties, gives his own opinions. The relief of pain, 
especially cardiac pain, is discussed at length 
and the various disorders of the extremities in 
which sympathetic interruption has been tried 
are listed and critically reviewed. For all who 
are interested in the surgery of the autonomic 
nervous system and the subject of visceral pain 
this book offers both encouragement and sound 
advice. There is a very complete bibliography 
and numerous case reports on each section of 
the book. 

Chronic Ill-Health: Relieved by Drainage 
of the Para-nasal Sinuses. By Rosa Ford, 
M.B., D.o. London: Henry Kimpton, 
1948. Pp. xii and 104. Figures 13. Price 
6s. 

The author of this small book combines the 
roles of enthusiast and a voice crying in the 
wilderness. Such people are not always wrong 
in their contentions, but ore apt to stress a 
detail and make of it the main theme of their 
subject-matter. Few phy'sicians or .oto-larjn- 
gologists would deny that chronic nasal sinusitis 
may be the focus for ill-health elsewhere in the 
body, and all would agree that this disease maj' 
be overlooked; but few would agree that "the 
primary focus of chronic infection is always in 
the sinuses”. Yet this basic claim is made in the 
preface. A great deal of the book is taken up 
with descriptions of patients suffering from a 
variety of maladies from eye diseases to leucor- 
rhcca, from duodenal ulcer to disseminated 
sclerosis — and from supposed concomitant 
chronic sinusitis. The chapters on etiology and 
pathology carry little conviction, and those on 
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the diagnosis and treatment of sinusitis even 
less. The remarkable suggestion is made that 
'"•^all patients showing a contraction of the visual 
fields must needs be suffering from sinus 
disease; the perimeter- thus becomes the in- 
strument of choice in diagnosing a rhinological 
condition. Under treatment tve find a mixture 
of the orthodox (in the form of steam inhalations 
and operations) with the bizarre. One drop of 
a mixture of glycerin and normal saline instilled 
into the nostril is “astonishingly effective in 
stimulating secretion”. Again, if that does not 
, work, pledgets soaked in hydrogen peroxide are 
"^•feserted into the nostrils and, as might be 
e.xpected, these usually produce a gratifj-ing 
nasal discharge. Aloes is ^ven internally because 
it gives "an impetus to expulsion” of the secre- 
tions from the sinuses. 

Medistnische Termiiwlogie. By Rudolf 
Abderhalden, m.d. Basle ; Benno 
Schwabe & Co., 1948. Pp. 1213. Price 
Sw. frs. 32. 

This book on medical, scientific and chemical 
tenninologj' is splendidly compiled. The author 
takes the accepted terminolog)', in German, 
Latin or in English, or vice versa, and then 
provides each with a lucid explanation in 
German. Kot only will those reading German 
medical literature find it of great value — it is a 
^luable aid for the translator. 

' NEW EDITIONS 

Gardineh’s Handbook of Skin Diseases, rev-ised 
by John Kiimear, o.B.E., m.d., m.r.c.p., d.l., 
in its fifth edition (E. & S. Livingstone Ltd., 

; 15s.) has been brought up to date in all sections. 

• Among the new additions are the use of BAU 
, in exfoliative dermatitis, benadrj-l in the control 
of urticaria, DDT in pediculosis, calciferol in 
lupus vulgaris, and penicillin in impetigo and 
' staphylococcal and streptococcal skin infections. 

.. The Science and Practice of Surgery, by W. H. C. 
. Romanis, m.ch., F.R.C.S., F.R.S., and Philip H. 
/ Mitchiner, c.B., c.B.E., m.d., M.S., F.K.C.S., d.ch., 
.. in its eighth edition (J. & A. Churchill Ltd., 
yol. I and II, 251. each) has been extensively 
ey,7evised. Two new chapters, on plastic surgert- 
^ -»and radiotherapy, have been included in Vol. I, 
.5 and there is a useful section devoted to chemo- 
therapy. Both volumes, one of which deals 
- with general surgery and the other with regional 
surgery, are richly' illustrated. 

Textbook of General Surgery, by Warren H. 
^ Cole, M.D., FJt.c.s., and Robert Elman, M.D., 
^ F.A.C.S., in its fifth edition (D. Appleton-Centuiy 

< Company, Sn.oo) has been extensively revised 
*•' the light of the many- advances in surgery 


during the war years. There is a section on 
chemotherapy', w'ith a subsection on streptomy'- 
cin; a chapter devoted to different forms of 
anassthesia; new methods for treating bums 
and fractures — these are but a few of the many' 
advances incorporated in the new edition, which 
is beautifully' produced and illustrated, con- 
taining in all 558 figures. 

A Mamtal of Pharmacology, and Its Applications 
to Therapeutics and Toxicology, by' Torald SoU- 
man, m.d., in its seventh edition (W. B. Saunders 
Co. Ltd., 57r. 6d.) is so full of new material 
that it is possible to mention only a few of the 
additions — the antihistamine drugs, anticon- 
v'ulsants, folic acid, BAL, vitamins, hormones 
and the antibiotics. This w'ork is unique in that 
as well as discussing the chemical formulae, 
origin and modes of action of the different 
drugs, their absorption, e.xcretion, to.xic actions 
and therapeutic uses are explained. 

Milk Products, by' Wm. Cluxie Hatv'ey', xt.D., 
D.P.H., and HTarry Hill, F.R.Ssn.1., A.st.t.S.E., 
F.I.S.A., in its second edition (H. K. Lew'is & 
Co. Ltd., 30J.) has been brought up to date 
to include new legislation and ads'ances in the 
control and production of milk. There is an 
illuminating section on dried milk, and the 
chapter on subsidiary uses for milk will be read 
with interest. The new edition is w'ell illustrated, 
and shows by the new apparatus exhibited how' 
the industry' has advanced in methods of 
control. 

The second edition of the Natural History of 
Disease, by John A. Ryle, m.d., f.r.c.p. (Oxford 
University' Press, 22s. 6rf.) follow's its pre- 
decessor after a long inten'al, and consequently 
much revision has been undertaken. The author 
in the preface again stresses the importance of 
knowledge of the natural history of disease and 
the value of such know'ledge in prognosis. 

Aids to Gyncecology, by' W. R. Winterton, M.B., 
B.CH., F.R.C.S., M.R.C.O.G., in its tenth edition 
(Balli&re, Tindall and Cox, $s.) contains a new 
chapter on gynrecological endocrinology'. The 
many advances in chemotherapy' since the pub- 
lication of the previous edition in 1939 ^te also 
among the new additions. 

Pathological Histology, by Robertson F. Ogilvie, 
M.D., F.R.c.p.ED., F.R.S.E., in its third edition 
(E. & S. Livingstone Ltd., 375. 6d.) has been 
extensively' rewritten and new material added. 
The coloured photomicrographs, which total 
260, and show not only the morphology of the 
lesions but the staining reactions of the tissues 
and pigmentary' changes, are a distinctive 
feature of this w'ork. 
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Emotional Problems of Living. By O. 
Spurgeon English, m.d., and Gerald 
H. J. Pearson, m.d. London; George 
Allen & Unwin, 1947. Pp, 438. Price i6s. 
This book is the work of two teachers of 
psychiatry at Temple University, Philadelphia. 
It attempts the important and difficult task of 
tracing personalitj' development from the infant 
to the adult and of showing how emotional con- 
flicts arise which result in neurosis. Some ninety 
authorities are quoted in the text. Psycho- 
analytical concepts are used throughout. The 
te.xt abounds in clinical records of children and 
adults, and advice regarding treatment is 
eminently practical, other methods than those of 
Freud being described, particularly those used 
at the Phipps Clinic. This book should greatly 
help in the understanding and treatment of 
neurotic illness, even though some of the 
more obscure Freudian psychopathology will 
appear unconvincing. 


The Personality of the Pre-School Child. 
By Werner Wolff, Pji.d. London: Wm. 
Heinemann (Medical Books) Ltd. Pp. 
xvi and 341, 'Price 2^s. 

This is essentially a book for the serious student 
of child psychology’. Dr. Wolff makes a con- 
tribution to the study of personality similar to 
that made by Gesell regarding the child’s 
developing abilities. He combines the methods 
of observation and controlled e.\periment, giving 
a balanced viewpoint. His "depth psychology” 
takes us further than the pure observational 
methods of the behaviourists and also avoids the 
pitfalls of those psychoanalysts who make 
theoretical deductions based on the study of 
relatively small numbers of children. The author 
stresses the difference in the mental structure 
of the child and adult, thus avoiding the mis- 
leading findings of those tvho view the child 
simply as a “small adult”. The child’s ‘‘search 
for himself” is seen as the unifying concept 
behind all aspects of the pre-school child’s 
behaviour. 


Detoxication Mechanisms: The Metabolism 
of Drugs and Allied Organic Compounds. 
By R. Teciyyn Williams, pk.d., d.sc. 
London: Chapman & Hall Ltd., 1947. 
Pp. viii and 288. Price 251-. 

Dr. Williams is to be congratulated on com- 
pressing into some 221 pages practically all that 
is known of the metabolism of synthetic organic 
compounds in mammals. The introductory 
chapter summarizes the development of the 
studv of this subject and enumerates the nme 
biochemical detoxication mechanisms, fhe 


average medical man will no doubt find the 
terse chemical literature hard going, but 1 
cannot fail to be impressed by the amount 1 
information available. It is to be regretted th 
no account of the metabolism of certain organ 
compounds which occur naturally and hat 
been synthesized, to wit vitamins, oestrogen 
and androgens, has been included. The fin; 
chapter, which deals with theoretical considei 
ations and conclusions, is a disappointment. Th 
general format of the book is good and the inde 
and bibliography are a matter for congratulatioi 

Paravertebral Block: Minor SymfathcU 
Surgery. By Felix Mandl, m.d., F.i.ci 
London: Wm. Heinemann (Medic: 
Books) Ltd., 1948. Pp. -xvii and 33c 
Figures 20. Price 325. 

The author writes this book with over tweng 
years’ experience of the subject; he describe 
his failures and his successes with equal detai 
and, after reviewing the results of other authon 
ties, gives his otvn opinions. The relief of pain 
especially cardiac pain, is discussed at length 
and the various disorders of the e.vtremitics it 
which sympathetic interruption has been triet 
are listed and critically reviewed. For all whe 
are interested in the surgery of the autonotnu 
nervous system and the subject of risceral pain 
this book offers both encouragement and sound 
advice. There is a very’ complete bibliof^phj 
and numerous case reports on each section o. 
the boob. 

Chronic Ill-Health: Relieved by Dramagi 
of the Para-nasal Sinuses. By Rosa Ford, 
M.B., D.o. London: HenD’ 

1948. Pp. xii and 104. Figures 13. Price 
6-r. 

The author of this small book combines the 
rdles of enthusiast and a voice crying in the 
wilderness. Such people arc not always wrong 
in their contentions, but are apt to stress a 
detail and make of it the main theme of their 
subject-matter. Few physicians or oto-larjn- 
gologists would deny that chronic nasal sinusitis 
may be the focus for ill-bealth elsewhere in the 
body, and all would agree that this disease may 
be overlooked; but few would agree that "the 
primary focus of chronic infection is always in 
the sinuses”. Yet this basic claim is made in the 
preface. A great deal of the book is t.akcn up 
with descriptions of patients suffering from a 
variety of maladies from eye diseases to Icucnr- 
rhoea, from duodenal ulcer to disseminated 
sclerosis— and from supposed concomitant 
chronic sinusitis. The chapters on etiology and 
pathology carry' little conviction, and those on 
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the diagnosis and treatment of sinusitis even 
less. The remarkable suggestion is made that 
*^ll patients showing a contraction of the visual 
fields must needs be suffering from sinus 
disease; the perimeter • thus becomes the in- 
strument of choice in diagnosing a rhinological 
condition. Under treatment we find a mixture 
of the orthodox (in the form of steam inhalations 
and operations) with the bizarre. One drop of 
a mixture of glycerin and normal saline instilled 
into the nostril is “astonishingly effective in 
stimulating secretion”. Again, if that does not 
Work, pledgets soaked in hydrogen peroxide are 
’'*fcserted into the nostrils and, as might be 
expected, these usually produce a gratifying 
nasal discharge. Aloes is given internally because 
it gives “an impetus to expulsion” of the secre- 
tions from the sinuses. 

Medizinische Terminologie. By Rudolf 
Abderhalden, m.d. Basle : Benno 
Schwabe & Co., 1948. Pp. 1213. Price 
Sw. frs. 32. 

This book on medical, scientific and chemical 
terminology is splendidly compiled. The author 
takes the accepted terminology, in German, 
Latin or in English, or vice versa, and then 
provides each with a lucid explanation in 
German. Not only will those reading German 
medical literature find it of great value — it is a 
^aluable aid for the translator. 

NEW EDITIONS 

Gardineh’s Handbook of Skin Diseases, revised 
hy John Kiimear, o.n.E., m.d., m.r.c.p., d.l., 
in its fifth edition (E. Sc S. Livingstone Ltd., 
I sr.) has been brought up to date in all sections. 
Among the new additions are the use of BAL 
in exfoliative dermatitis, benadryl in the control 
of urticaria, DDT in pediculosis, calciferol in 
lupus vulgaris, and penicillin in impetigo and 
staphylococcal and streptococcal skin infections. 

The Science and Practice of Surgery, by W. H. C. 
Romanis, m.ch., f.r.c.s., f.u.s., and Philip H. 
IWitchiner, c.b., C.B.E., m.d., m.s,, f.r.c.s., d.ck., 
in its eighth edition (J. & A. Churchill Ltd., 
I and II, 251. each) has been extensively 
> Revised. Two new chapters, on plastic surgery 
and radiotherapy, have been included in Vol. I, 
and there is a useful section devoted to chemo- 
therapy, Both volumes, one of w'hich deals 
with general surgery and the other with regional 
surgery, are richly illustrated. 

Textbook of General Surgery, by Warren H. 
Cole, M.D., F.A.C.S., and Robert Elman, m.d., 
r.A.c.s., in its fifth edition (D. Appleton-Centuty 
Company, §it.oo) has been extensively revised 
the light of the many advances in surgery 


during the war years. There is 3 section on 
chemotherapy, with a subsection on streptomy- 
cin; a chapter devoted to different forms of 
anaesthesia; new methods for treating bums 
and fractures — these are but a few of the many 
advances incorporated in the new edition, which 
is beautifully produced and illustrated, con- 
taining in all 558 figures. 

A Manual of Pharmacology, and Its Applications 
to Therapeutics and Toxicology, by Torald Soil- 
man, M.D., in its seventh edition (W. B. Saunders 
Co. Ltd,, S7i. fid.) is so full of new material 
that it is possible to mention only a few of the 
additions — the antihistamine drugs, anticon- 
vulsants, folic acid, BAL, vitamins, hormones 
and the antibiotics. This work is unique in that 
as well as discussing the chemical formute, 
origin and modes of action of the different 
drugs, their absorption, e.xcretion, to.xic actions 
and therapeutic uses are explained. 

Milk Products, by Wm. Clunie Harvey, m.d., 
D.P.H,, and Harry Hill, r.R.Ssn.l., A.M.I.S.E., 
F.I.S.A., in its second edition (H. K. Lewis & 
Co. Ltd., 30J,) has been brought up to date 
to include new legislation and advances in the 
control and production of milk. There is an 
illuminating section on dried milk, and the 
chapter on subsidiary uses for milk will be read 
with interest. The new edition is well illustrated, 
and shows by the new apparatus exhibited how 
the industry has advanced in methods of 
control. 

The second edition of the Natural History of 
Disease, by John A. Ryle, m.d., f.r.c.p. (Oxford 
University Press, 221. fid.) follows its pre- 
decessor after a long interval, and consequently 
much revision has been undertaken. The author 
in the preface again stresses the importance of 
knowledge of the natural history of disease and 
the value of such knowledge in prognosis. 

Aids to Gynatcology, by W. R. Winterton, m.b,, 
B.cu., f.r.c.s., M.R.C.O.G., in its tenth edition 
(Ballifire, Tindall and Cox, sl) contains a new 
chapter on gynecological endocrinology. The 
many advances in chemotherapy since the pub- 
lication of the previous edition in 1939 are also 
among the new additions. 

Pathological Histology, by Robertson F. Ogilvie, 
M.D., r.R.c.p.ED., F.R.S.E., in its third edition 
(E. & S. Livingstone Ltd., 37s. fid.) has been 
e.xtensively rewritten and new material added. 
The coloured photomicrographs, which total 
260, and show not only the morphology of the 
lesions but the staining reactions of the tissues 
and pigmentary changes, are a distinctive 
feature of this work. 



NOTES AND PREPARATIONS 


Royal Medical Benevolent Fund 


PUBLICATIONS 


A LETTER from the Chairman of the Roj’al 
Medical Benevolent Fund, Mr. R. M. Hand- 
field-Jones, M.C., m.s., f.r.c.s., announces the 
opening of, and gives a progress report on, 
Westmoreland Lodge, the first home to be 
opened by the Fund. Westmoreland Lodge 
accommodates a number of old ladies, each of 
whom has her own bed-sitting room. A quota- 
tion from the Chairman’s letter indicates the 
appreciation of these beneficiaries: — 

do like opening the front door of tliis house because 
I know I am coming in to such a happy atmosphere**. 
. . . the success of Westmoreland L^dge leads us on to 
other thoughts. Might wc not think of a simUar house for 
rnen, and should we also provide for the si^ and bed> 
ridden? To a certain extent the answers to these questions 
depend upon the reaction of the profession to our woric**. 

The address of the Royal Medical Benevolent 
Fund is, i Balliol House, Manor Fields, Putney, 
London, S.W.is. 

EMPIRE RHEUMATISM COUNCIL 
The Eleventh Annual Report of the Empire 
Rheumatism Council, covering 1947, is a record 
of steady progress. The investigation into the 
causation of rheumatoid arthritis has been main- 
tained, and a research worker has been appointed 
to study the allergic aspects of rheumatism. 
This year also saw the re-opening of the Coun- 
cil’s laboratory at the Hospital of St. John and 
St. Elizabeth. Although many new methods of 
treatment have been submitted to the Council, 
nothing of note has emerged during the year. 
The Ministry of Food Advisory Committee has 
agreed to a recommendation of the Council’s 
Scientific Advisorj’ Committee that extra milk 
should be made available for cases of active 
rheumatoid arthritis. It is pointed out that the 
coming into force of the National Health Act 
will not affect the need of the Council for funds 
with which to prosecute research. 


NATIONAL ASSOCIATION FOR THE 
PREVENTION OF TUBERCULOSIS 
In conjunction with the Joint Tuberculosis 
Council the following refresher courses are 
being organized during 1948: — 


. Radiologj* in Connexion with Tuberculosis and Chest 
Diseases, at Leeds from September 20 to 23. 

Kon-Pulmonarj’ Tuberculosis, including Lupus, at 
Lord Maj-or Treloar Hospital, Alton, from October 5 «o 7. 

Clinical (purses at Cheshire Joint Sanatorium, Market 
Drayton, Salop, May i-*- 

The Social Aspect of Tuberculosis and Chest Diseases, 
at I^ccds from September 23 to 24. 

Full details of these courses, the last of 
which is intended for nurses, health visitors, 
.almoners and chief admini^rators, m.^' be 
opined from NA.P.T., Tav.stock House 
North, London, ^\.C.I. 


Pediatrics, the journal of the American Acai 
of Pediatrics, Inc., is a new monthly joi 
devoted to child health and welfare. Publi 
in America by Charles C Thomas, it is ob 
able in Great Britain from Blackwell Scici 
Publications, Ltd., 48 Broad Street, O-xl 
annual subscription 63s. per annum. 

Basic Facts of Health Education (the Phai 
ceutical Press, 7s. 6d.) is a selection f 
articles from the Ministry of Health Bulk 
which have appeared in the Pharmaceu 
Journal, 1944-47. Compiled in book form, 1 
are readily a^'ailable for reference. 

The Foundations of Health in Childhood, 
Norman B. Capon, M.D., f.R.c.p., Professo 
Child Health, University of Liverpool, is 
Convocation lecture, 1947, of the Natii 
Children’s Home, and deals, among other s 
jects, with the nutrition, hygiene, and 
attainment of optimum health for childi 
Published by the National Children’s Home 
Orphanage, Highbury Park, London, N.s, P 
2s. 6d. 

Tuberadosis in the Commomvcalth, 1947 (NAl 
15s.), is the complete transactions of 
Commonwealth and Empire Health and Tut 
culosis Conference, 1947. Among the many si 
jects covered are the National Health Sen 
Act, in relation to tuberculosis, sanatori 
design. Colonial tuberculosis services, s 
specific treatment. 

Horne Ambulance Service is the annual report a 
register of ambulance stations in Englai 
Wales, the Channel Islands and the Isle of Mi 
It is published by the Order of St. John and t 
British Red Cross Society. 

OFFICIAL PUBLICATIONS 
Alcmorandum on Vaccination Against Smallf 
(Memo. 312/Med.) deals with the subj^s 
primary vaccination of infants, school childn 
adolescents and adults, and also re-vaccinati 
of children and adults. The pamphlet, which 
illustrated, is published by H.M. Stationt 
Office, price zd. 

Public Health {Aircraft) Regulations, 194 ® (^ 
28/48); Health Control at Airports (Mem. 5 ^ 
are the new health rules for air travel issued 1 
the Ministry of Health. Copies arc obtainab 
from H.M. Stationery Office, price sd. and 6 
respectively. 


The contents of the June issue, svliich will indufJe 
•J'wiposium on “Asiation Medicine**, will be found < 
page Ixx at the end of the Advertisement Section. 
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AVIATION MEDICINE 

INTRODUCTION 

By the RT. HON. LORD NATHAN OF CHURT, T.D., D.L. 
■Minister of Civil Aviation. 


It cannot be stressed too strongly or too frequently that in civil aviation 
the principle of ensuring the maximum safety in flight must govern all our 
activities. Our success must depend, of course, upon the efforts not of any 
one individual but of a team in which we all can play our full part. It is in 
connexion with the human factor in flying that medicine plays its most 
important role as a member of the team, and there are few, if an)’', other 
commercial activities in which medicine takes such a responsible part as in 
cml flying. 

In flying, the human factor must always be kept in proper perspective. 
It is upon the fitness — in the widest sense — of the crews that the safety of 
the passengers largely depends. Especially in the development of new types 
of aircraft, and of new types of aircraft equipment, must the capacity of 
man, his fitness for his task, always be kept in mind. The aircraft and its 
equipment have to be designed to fit man — ^the design of man cannot be 
altered to fit the machine. 

The study of the human factor in flying has been carried on for many 
years, not only in this country, although our contributions have been very 
considerable, but in other countries as well. The problems of Service flying 
and Service flying crews have hitherto, owing to the world situation, over- 
shadowed those of civil flying and civil flying crews ; but now, with the 
expansion and development of our civil aviation fleets, we are likely to 
encounter more and niore problems peculiar to civil flying. Although the 
research work in aviation medicine has in the past been designed mainly 
to meet Service needs— only a small proportion has been directed specifically 
to problems peculiar to civil fiying—this does not mean that we, in civil 
aviation, have not benefited from it. The human problems of work in the 
air are to a great extent problems common to both Service and civil air- 
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crews, and a high proportion of the results of research work can be, and 
is, applied in civil flying. In our research work into aviation medicine 
problems in civil flying Ave shall continue in the future, as in the past, to 
be associated with the parallel work in Service flying. 

The selection of the right type of person for training as a crew member 
is of the utmost importance. First, jdl candidates must undergo a general 
medical examination to ensure their physical fitness for their duties in the 
air. Having once taken up civil flying as a career they are subjected to further 
medical examination, both periodically and after major incidents in their 
medical history. Thus, right throughout their flying career they are kept 
under medical supervision. But our efforts do not end there. Our aim is to 
remove all obstacles to full human efficiency during flight and throughout 
each airman’s flying career. Some of these obstacles the airmen can them- 
selves overcome if they are given proper advice. Others can be removed, 
or at least their effect reduced, by improved design. 

Loss of efficiency during flight is caused by the onset of fatigue. Awation 
medicine researches have already enabled us to do a great deal towards 
avoiding or delaying the onset of fatigue by improving the design of the 
aircraft, its equipment and special devices worn by the crews. For example, 
it is obviously important that pilots’ controls should be placed in the most 
favourable positions and that seats should be made as comfortable as 
possible. A great deal has already been done towards that end. Furthermore, 
instrument dials have been simplified to make them easier to read quickly 
and accurately, instruments have been re-grouped, microphones and ear- 
phones have been improved in design. 

But in civil and commercial flying we have not only to think of and plan 
for the comfort of the crews. We must also have our eyes on the comfort 
and well-being of our passengers. Much has already been accomplished. 
But AA'e look to our medical friends for further advice and assistance on 
questions of vibration, oxj'gen equipment, control of pressurization, diet, 
and many other important matters. 

We haA^e by no means found all the ansAA'crs yet to the problems AA’hich 
already beset us; and AA'ith the rapid development of aircraft, ncAv and more 
difficult problems are arising. Medicine Avill continue to haA^e a great part 
to play in our flying activities. 
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Head of Aviation Medical Section, Lovelace Clinic, Albuquerque, Nesc Mexico, U.S.A. 

Those concerned with aviation have paid increasing attention to the effects 
of decreased barometric pressure on man, especial^ since the last war. 
The physiological aspects of flight are fundamentally the same, although 
considerable quantitative difference in the physiological hazards of flying 
exists between military and commercial aviation. The service flight surgeon 
has a difficult task both in research and in the practice of aviation medicine. 
Superficially, it might appear that the private practitioner plays a part in 
civil aviation which is slight by comparison. This is not true. In aviation, the 
cit'ilian doctor has two primary obligations to the public: the physical 
examination and medical maintenance of the flying personnel of commercial 
aviation, and the air-passenger population. Since the practitioner meets 
the medical problems of the public, it is essential he be versed in the basic 
principles of aviation medicine. Even though some may be authorities on 
aviation physiology, often it will be necessary to base an opinion upon 
considered judgment rather than upon material in the literature. 

The information and bibliography which follow, have been chosen 
primarily to aid the family doctor in an appraisal of physiological fitness for 
air travel, and to stimulate aero-medical research in the fields of patho- 
physiology, pediatrics, and geriatrics. The physiological hazards of flying 
are related to (i) decrease in the partial pressure of oxygen with, increase 
of altitude; (z) changes in volume or pressure of gases with variation in 
altitude: (3) temperature changes; (4) motion; (5) toxic gases; (6) noise and 
vibration; (7) survival; (8) psychiatric factors. 

ALTITUDE AND OXYGEN PRESSURE 

Unpressurized aircraft seldom operate at a pressure altitude exceeding 

15.000 or 16,000 feet. The bulk of flying is done between 2000 and 10,000 
feet, although in some mountainous areas flying at ir,ooo to 14,000 feet is 
routine. Pressurized planes in current use operate up to 25,000 feet with a 
cabin altitude of 8000 to 10,000 feet. This year, however, pressurized air- 
craft capable of flying to 30,000 feet with a cabin altitude from 8000 to 

10.000 feet will be in use by airlines flying world-wide schedules. 

CHANGES RELATED TO DECREASE IN PARTIAL PRESSURE 
OF OXYGEN 

Table i (Best and Taylor, 1940) summarizes the accepted values for 
partial pressures of oxygen in the inspired and alveolar air, the arterial and 
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venous blood, and the tissues, for “normal” resting man at sea level. 
The pressure gradient, inspired air-to-tissue, may be roughly thought of as 
the basic essential pressure-head which drives oxygen towards the indhidual 
tissue cell. 

In table 2 are data showing the changes in barometric pressure at in- 
creasing pressure altitudes, along with the decrease in the partial pressures 
of ox5'gen, the percentage oxygen saturations of the blood, and the amount 
of functional disturbance to be anticipated in young, health)’-, unacclimatized 

Table 1. 

Oxygen Exdiange Inspired Air to Tissue due to Differences in Partia] Pressure of Oxj-gen. 
Figures are those under Sea Level Conditions, from Best and Taylor (1940). 


Partial Pressure of Oxygen in Millimeters of Mercury 



adults at rest or doing light work (Boothby, 1944; Hensen, et al., 1947; 
Halstead, et ah, 1944; Matthews, 1945; Baxter, et a/., 1944). Failure of 
judgment and euphoria commonly occur early in hypoxia \rithout the 
average individual’s realization. It is also well to know that convulsive 
seizures and mania have been observed in apparently healthy young males 
at altitudes as low as 15,000 to 18,000 feet (White, 1943-47). 

Matthews (1945), Armstrong (1939), Symonds (1943), Fulton (i 940 > 
and the physicians and physiologists in the U.S. Arm}’ Air Forces (AAF 
Manual, 1945) have ably summarized the effects of oxj-gen lack as seen in 
relatively young healthy indiriduals. There is a pressing need, however, for 
more data which, will be applicable to the unselected fl3'ing passenger 
public. Matthews (1945), for instance, speaking of the effects of o.xj'gen 
lack, states that there are "three primary' factors determining the intensity 
of symptoms: (1) the ox)’gen partial pressure of exposure; (2) the duration 
of exposure, and (3) the muscular actimy of the subject”. At least two other 
factors need to be considered when thinking about airline passengers; 
namelv, (4) variations in the physiological st.ate of an individual from time 
to time,' and {5) the patho-physiological condition of a person as determined 
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by age, illness, or predisposing factors to disease. 

Gray (1944, 1945), Fenn, Rahn and Otis (1946), and Otis, Rahn, Epstein, and 
Fenn (1946) have pointed out the complex considerations necessary to arrive at an 
accurate expression of alveolar air in terms of altitude. They elucidate the existence 
of a phj-siological “unsteady state”, during which dynamic changes affecting the 
performance of an individui at altitude occur. The main contribution made to the 
present problem is to (i) help to elucidate the wide “normal” t ariations in the tension 
of oxygen in the alveolar air and in the arterial blood reported in table 2; (2) urge 
conservatism in the interpretation of data in the literature reported as “average”_or 
“normal” figures; and (3) emphasixe the factor of time during which the physio- 
logical state changes due to variations in the respiratory' quotient, ventilation rate, 
carbon dioxide, and oxygen concentrations in the blood. 

In considering the patho-physiological variations present in many airline 
passengers it is instructive to note that Houston (1946), among others, 
has shown that the oxj'gen saturation of the arterial blood is extremely 
sensitive to small changes in pulmonary ventilation which are practically 
uimoticeable subjectively, and that an increase in arterial oxj'gen saturation 
of from 10 to 20 per cent, ma}' follow an increase in ventilation to double 

Table 2 

Barometric Pressures at Pressure Altitudes arid Related Changes in Partial Pressures of 
Oxygen, Percentage Saturation of the Blood and Functional Disturbances Breathing Air 
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•Calculated. tSubjects acclimatized at looo feet (Allan 1945). JSubjects at rest breathinc air after I5 to 
30 minutes at simulated altitude (Annstrontr and Heim, 1937)- ^Armstrong. 1030). I LATOtion Medical 
Semce Bulletin, 1947). t(Baxtere/u/., 1944). 


that of the resting state. If the carbon dioxide level in the blood falls, how- 
ever, acapnia may ensue, but in moderate hypert'entilation the increased 
respiratory exchange serves, along with an increase in heart rate, usually, 
but not always, as a compensatory mechanism for combating hj^poxia. 
Severe anoxia, however, produces periodic breathing and eventually 
respiratory arrest. 

The above data direct attention to the importance of changes in vital capacity of 
the limgs, or vanations from whatever cause in the ratio of residual air to total 
capacity. A decrease in vital capacity can only adversely affect one of the important 






424 


THE PRACTITIONER 


physiological mechanisms for acute adaptation to altitude. Bloomer (1947), revievr- 
ing the problem of tests of use in the evaluation of pulmonary pathology, reproduces 
data of Bowen and Platt (1923), which are presented here to show variations in vital 
capacity with age (fig. i). A decrease in vital capacity of from about 15 to 55 per cent, 
is seen at the age of sixty-five years, and the mean figures show’ a decrease with age 
w’hich is significpit after approximately the age of forty-five years. This means that 
on the average, individuals over forty-five are less adaptable to hj'poxia than are 
younger persons. The work of Berg (i947)> deah’ng with respiratory gas exchange at 
ground level, after moderate exercise, also show’s large variations w'ith age in the 
time constants of recovery curves for oxygen consumption and carbon dioxide elim- 
ination. The “carbon dioxide constant” increases in the order of too percent, oter 
the age-groups twenty to sixty years, and the “o.xygen time constant” increases in 
the order of 80 per cent, over the same age-range. The changes in vital capacitj' 
with age mentioned above or in pulmonary fibrosis, emphj’sema, pneumothorax, 
Md atelectasis may well be one factor in producing the results reported by Berg, an 
influence which he speaks of as the “unloading capacity of the lungs”. Other factors, 

such as physical fitness, blood volume, 
cardiac output, haemoglobin content, 
biochemical variations of the blood, 
and pulmonary membrane pressure- 
gradients no doubt are involved. Data 
similar to those of Berg obtained at 
altitude over a significant age-range in 
normal and pathological conditions 
would be of considerable value. 

The quantitative definition by Lilien- 
thal and Riley (1946), and Lilienthal, 
Riley and Proemmel (1945-6) _ in 
man of the oxj’gen pressure gradient 
from alveolar air to mi.xcd arterial blood, 
and confirmation by Gemmill (i9_47)> 
Houston and R'ley (1947), and Lilien- 
tlial, Riley, Proemmel and Franke 
(1946) are a significant contribution to 
aviation physiology', and their papers 
give data both at ground level and at 
altitude under conditions of rest and 
work for healthy subjects from twenty- 
eight to thirty-si.x years of age. _ This 
research directs attention to the signifi- 
cance of distinguishing between the 
percentage saturation of arterial blood 
with oxygen, the oxj’gen capacity of 
blood, and the partial pressure of 
oxj’gen in the blood. The latter factor 
deserves much attention because the 
magnitude of the oxygen pressure- 
gradients does much to define the rate 
of transfer of o.xj'gcn from the inspired 
air through the lungs, blood, and into 
and along tlie tissue oxidation cnzjme 
sj’stems; that is, the tissues "operate” 
on a pressure basis rather than on percentage saturation figures. The effect of car- 
bon dioxide on tlie ha:moglobin dissodation curve, and hence on the partial pressure 
of oxs’gen, is of considerable importance, and more emphasis in the future should 
be placed on local conditions e.visting in the individual tissues where vital oxidation 
actu^allv takes place. This view has been emphasized in an excellent paper by 
Poulton (1939). Kg- 2> Liiienthnl and Riley (1946), is repro- 

duced to illustrate some of the factors m oxj’gen transfer from the alveoli to arterial 



Fig. I. — Chart taken from Bowen and 
Platt (Yak y. Biol. Med., 20 , 139. Dec., 
1947) showing changes in rital capacity 
with age. 
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the flov/ of oxygen from inspired air to arterial blood 



Fig. 2. — Taken from Lilienthal and Riley, showing some factors concerned in the transfer 
of oxj-gen from the alveoli to arterial blood. (Research Report No. 3 on Project No. 
X-.484 (AV-2s8-f) Naval School Aviation Medicine, Pensacola, Fla., dated 23 Februaiy, 
1946.) 



blood, and fig. 3, slightly- 
modified from Lilienthal 
and Riley (1946), shows 
the quantitative range of 
the results at “sea” level 
and simulated altitudes 
(osy'gen-m'trogen mixtures 
of 13,000 feet and 16,500 
feet). 

It can be seen that the 
ox>'gen pressure-gradient 
across tbo “pMlmonary 
membrane” is relatively 
small at ground level, even 
with exercise, but becomes 
relatively large at altitude, 
especiallyunder conditions 
of muscular activity. If one 
assumes that individuals 
with certain tj-pes of pul- 
monary pathology rs'ould 
have higher than normal 
oxygen pressure-gradients 
from alveolar air to arterial 
blood, then data in fig. 3 
mean that the oxjgen pres- 
sure in arterial blood can 


Fig. 3. — Chart taken from Lilienthal and Riley showing the 
oxj'gen tensions which obtain from alveolar air to peri- 
pheral arterial blood. X = exercise. • = rest. (Research 
Report No. 3 on Project No. x-484 (AV-238-f) Naval 
School Aviation Medicine, Pensacola, Fla., dated 23 
Februarj', 1946.) 


be expected to drop verj' 
sharply at altitude in these 
cases. Quantitative investi- 
gation of this point is 
needed. Although the 
analysis of Lilienthal and 
co-workers {1946) has not 
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neglected the influence of the Bohr effect on oxygen partial pressures, it is difficult 
to say how this factor will behave in instances of pulmonary pathology. The effect 
of the alveolar carbon dioxide on the hiemoglobin dissociation curve is of para- 
mount importance to tissues from which the venous blood is highly desaturated; 
that is, some tissues cannot compensate by extracting a greater amount of oxj'gen 
from the blood as is the case with striated muscle. One of these tissues is the heart. 

EFFECT OF ANOXIA ON THE HEART 

The cardiovascular events stated to follow exposure of humans to lowered 
partial pressures of ox3'gen (equivalent to about 15,000 feet) involve an in- 
crease in pulse rate, a rise in systolic pressure, no change, or slight rise or 
fall, in diastolic pressure, an increase in cardiac output, and a deduced 
dilatation of the coronary blood vessels without which the Icnowm com- 
pensatory reactions of the heart could not occur (AViggers, 1941). This 
author describes a point in progressive hypoxia at which “crisis” occurs. 
The pulse rate and blood pressure fall, systolic discharge fails, venous 
pressure climbs sharply, disturbances in conduction and rh5Thm occur, 
and congestive heart failure ensues, usually, however, much later than the 
onset of unconsciousness. This “typical” or “average” picture in a young 
man with a “healthy” heart may be misleading. Those who have worked in 
low-pressure chambers during the past war know well that the so-called 
crisis is often seen at relatively low altitudes (14,000 to 18,000 feet) and 
most often in individuals who do not show a rise in pulse and blood pressure. 
This failure to show cardiovascular adaptation is consistently seen in some 
persons, and also a vide variation in the “normal” response to hypoxia in 
other men. Such reactions have been obsen^ed by workers using the Le\'}’ 
test (breathing 10 per cent, o.xygen and 90 per cent, nitrogen mixtures) 
for diagnostic purposes (Burchell, Pruitt and Barnes, i 94 ^)’ reasons 
for this are not clearly understood. 

Motley et al. (1947), using irtracardiac catlieterization in conscious men, tvventy- 
tliree to fortj'-seven years of age, measured the blood pressure in the pulmonarj' 
artery during inhalation of 10 per cent, oxygen in nitrogen for brief periods of time. 
These workers reported a significant but reversible degree of pulmonary hj'per- 
tension during the period over wlu'ch 10 per cent, o.xj'gen was breathed. A slight 
decrease in cardiac output, increase in heart rate, decrease in stroke volume, 
increase in pulmonary ventilation, a marked rise in pulmonary vascular resistance 
and a slight increase in systemic vascular resistance were also obseived. The rise 
noted in pulmonary vascular pressure, and decrease in cardiac output are surprising, 
and the former, if confirmed, is a significant fact, not only in aviation physiologj', 
but in the field of surgeiy-. 

Le\T and his co-workers (Patterson, Clark and Le\y, 1942) first used the 
“anoxoemia test” on normal subjects and patients with coronary' sclerosis. 
Pruitt, Burchell and Barnes (1945, 1948), who reported on 730 tests carried 
out at the Mayo Clinic, are inclined to believe that positive tests are related 
to inability of the coronary’ vessels to allow the tremendous increase in flow 
that normally takes place, but that other factors play an important part in 
some cases; that is, variations in redistribution of coronary flow and drainage 
® (j the ainount of coronary vasoconstriction; also, there are positive tests 
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in only 50 per cent, of individuals in whom the clinical diagnosis of coronary 
sclerosis has been made (Burchell, Pruitt and Barnes, 1948). 

Although the nature of the effect of hypoxia on the ageing heart cannot be 
stated uith certainty, it is significant that the Mayo men recommend that 
the test should not be done in men over sixty years of age or in those with a 
previous myocardial infarct, and they terminate a test a few minutes after 
the physiological unsteady state which exists during the procedure has 
progressed to the stage in which there is blood oxygen saturation of 70 to 
75 per cent. It is well to recall that the arterial partial pressure of oxj'gen 
may vary about 15 mm. Hg at a blood oxj'gen saturation of 70 per cent, with 
a shift in pH from 7.2 to 7.4 (Best and Taylor, 1940). The anoxic strain on 
the heart in cases in which a respiratory (or local) alkalosis exists may be 
more severe than the percentage oxj^gen saturation might indicate. Also, 
the venous blood from the coronary sinus is reported to have oxygen 
saturations as low as 10 per cent. (Burchell, et al., 1948), and the myo- 
cardium is therefore likely to be materially embarrassed by either a decrease 
in coronary flow or a decrease in the arterial partial pressure of oxj'gen. 
The latter, as already noted, can be intimately related to chest patholog}% 

Hammonds (1944) reported one case of myocardial infarction with recover}’ 
which occurred in a tw’enty-year old male following exposure to simulated altitudes 
of 38,000 feet with oxygen and 17,000 feet without oxygen inhalation, in a routine 
altitude indoctrination run in a low-pressure chamber. There was a previous history 
of mild hypertension. 

The importance of these data relevant to hypoxia, to certain airline 
passengers, cannot be over-emphasized. Nine known deaths due to causes 
other than aircraft accident occurred on airlines in the United States 
between June and October, 1947 (Aviation Medical Service Bulletin, 1947). 

Three were proven by autopsy to be due to coronary occlusion. Two of these 
three occurred at altitudes of 6000 and 7000 feet. The third was on an overseas 
flight at an unknown altitude. There were no autopsies on the other six deaths. 
One of these was listed as due to heart failure at 7000 feet. Another was tabulated 
as caused by heart disease, and occurred in a pressurized plane flying at 19,000 feet 
with a cabin altitude of 7,800 feet. The cause of death in three cases was listed as 
unknown at cabin altitudes of 8000 to 11,000 feet, 6000 feet, and 7000 feet, and the 
last death was said to be due to cerebral haemorrhage and dilatation of the heart in a 
pressurized plane cruising at 18,000 feet with a cabin altitude of 7,100 feet. 

It is true that these deaths could have occurred on trains, buses, or at 
home, but a passenger psychologically prepared for flight and using oxygen 
prophylactically would probably be better off in an airplane than travelling 
by any other means. It is the responsibility of the family doctor to advise 
prophylactic oxygen, when indicated, for his patients who wish to fly even 
at relatively low altitudes, and it is the obligation of the airline to make 
adequate equipment available over the entire trip. Most airline companies 
are anxious to cooperate in special cases. Their problem is to know which 
passengers are in need of oxygen inhalation. In the United States, the 
regulations of the Navy and Army Air Forces require oxygen use at 8000 
feet^ and above for flights of more than four hours’ duration and at all 

• Operating personnel are required to use oxygen from the ground up at night. 
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times above 10,000 feet. Some hold that oxygen is unnecessary in cases 
of cabin pressurization failure at altitudes of 18,000 to 22,000 feet, pro- 
vided the aircraft be brought to 14,000 feet within four to six minutes. 
This is probably a safe assumption if the passengers are “normal”. It is 
our opinion that the oxygen rules enforced by a few airlines should conform 
to the following for all airlines (Lovelace and White, 1947) : — 

(r) Oxygen should be used by all passengers and aircrew at all times above 12,000 
feet. 

(2) Oxygen should be used by all aircrew at altitudes between 10,000 and 12,000 
feet during that portion of the flight in excess of thirty minutes within this range of 
altitude. 

(3) In pressurized aircraft, oxygen should be used by each member of the crew 
and by all passengers in case of pressurization failure, as stated in paragraphs i and 
z above. 

(4) All aircraft should carry emergency oxygen at all times for the aircrew and 
for at least 10 per cent, of the passengers. 

fs) Some provision should be made to make possible the administration of 
increased oxj'gen flow to cardiac patients and other individuals when indicated. _ 

(6) A satisfactory means for dispensing oxygen to infants should be provided in 
all aircraft. 

The above opinion represents a practical compromise with recognized 
problems relevant to airline operations and is about "2000 feet above” the 
oxygen altitude indicated by the best scientific data. Under these conditions, 
it is important that the practitioner be as professionally active as possible 
in protecting his flying patients, and politically active in urging the adoption 
of safe regulations by civil aviation authorities. 

Experience has shown that the anoxic hazard is enhanced by alcoholic 
intoxication, liver disease, anaemia, late pregnancy (last trimester), epileptic 
tendencies, psychopathic states, emotional disturbances, fright, infections, 
and fatigue. Diets high in carbohydrates, on the other hand, are reported to 
decrease the deleterious effects of anoxia (King, et al., 1945; Green, Butts 
and Mulholland, 1945; Eckman, et al., 1945). 

The hyperventilation syndrome (Rushmer, Boothby and Hinshaw, 1941) is 
a group of symptoms caused by a respiratory alkalosis due to loss of blood 
carbon dioxide during increased respiratory minute volume. The etiology as 
a rule is anxiety, fright or nervousness, and maybe hypoxia, or can be entirely 
voluntary. The symptoms include numbness and tingling of the forearms, 
hands and legs, vertigo, faintness, pallor, muscular cramps, especially 
tonic carpopedal spasms, periodic breathing, acapnia, pallor, collapse and 
unconsciousness. The symptom complex has been obser%'ed by Uihlein 
and Boothby (1942) in airline passengers, and in aviators by Beckman 
(1945)- Relevant information was included in Army and Na\7 pilot training 
programmes. Symptoms are much more likely to occur at altitude than at 
ground level. Treatment is carbon dioxide administration when available, 
rebreathing expired air, breath-holding, and voluntaiy slowing of ventila- 
tion volume. The syndrome, through acapnia, can produce anoxia at alti- 
tude. This may be of sufficient magnitude to affect some passengers seriously. 
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disturbances due to variation in barometric 

PRESSURE 




Gas volume at constant temperature varies inversely with the barometric 
pressure according to the law of Boyle, and the quantitative changes with 

variations in alti- 
tude are shown in 
fig. 4. If changes of 
volume cannot oc- 
cur, corresponding 
pressure variations 
ensue. The effects 
seen in man during 
flight involve vari- 
ations in the vol- 
ume or pressure of 
gas contained in (i) 
the body cavities, 
and (2) the tissues. 

(i) Body cavities 
Gas - containing 
body cavities of 
significance in avi- 
ation are the ears, 
paranasal sinuses, 
the gastro -intestin- 
al tract and, in 
some pathological 
instances, media- 
stinum, the pleural 
and peritoneal cav- 
ities. 

Aerotitis viedia is 
a clinical entity, 
the symptoms of 
which are due to 
failure of the air pressure within the middle ear to follow the ambient 
barometric variations during changes in altitude (Armstrong, 1937, 1939). 
On ascent, there is some outward bulging of the tympanic membrane and 
then medial movement when air escapes along the Eustachian canal. 
During descent, however, marked and alarming symptoms may occur if gas 
does not re-enter the middle ear through the Eustachian tube. In normal 
individuals, the patency of the Eustachian canal is to some extent under 
voluntary control. The occurrence of aerotitis media is sometimes due to 
failure to swallow, yaum, and to perform other manoeuvres which activate 



Fig. 4. — Chart taken from "Physiology of Flight” showing 
variations in relative volume of gas tsith changes in baro- 
metric pressure. (“Physiology of Flight.” AAF Manual No. 
25-2, AeromedicA Lalxiratoiy, Wright Field, DajVon, Ohio, 
15 March, 1945.) 
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the veil palatini muscles which aid in opening the Eustachian tube. Other 
etiological factors in tubal blockage involve enlargement of pharyngeal and 
Gerlach’s tonsils (Armstrong, 1937, 1939), lymphoid hypertrophy within 
the lumen of the canal (Fowler, 1946), thick mucus present over the pharyn- 
geal orifice of the Eustachian tube, membrane turgescence due to upper 
respiratory infection and allergy, sinusitis, post-nasal discharge, anomalies in 
dental occlusion (Bierman and Brickman, 1946), especially overbite, and 
tubal stenosis. 

Signs and symptoms of acute aerotitis include ear pain, often excmciating, 
loss of hearing, retraction and marked injection of the membrane tympani, 
sometimes with haemorrhage TOthin the drum substances, fluid in the 
middle ear, often blood-stained, and occasionally rupture of the ear drum. 
Purulent otitis media is a rare complication in adults (White, 1943-7). In 
chronic aerotitis media, a thickened, dull, lustreless drum with diminished 
or absent light reflex and retraction, and occasionally bulging, may be seen. 
The torus tubarius of the Eustachian tube usually shows the presence of a 
chronic inflammatory process, and prominent tubal cushions are common. 
Signs of tubal stenosis are less often encountered. Subjective complaints 
involve a decrease in hearing, first involving low tones, occasionally vertigo 
and tinnitus, and a “stuffy and full” feeling in the ears. 

In trealvmit of aerotitis, prophylactic measures are most effective. Upper 
respiratory infections contraindicate flying, as does an inability to perform 
the Valsalva manoeuvre with gentle pressure before flight. Individuals need 
to be taught how to ventilate the ears, to do so when descending in flight at 
least once during a loss of each 500 feet in altitude, and in cases of sluggish 
tubal ventilation to use the '\'’alsalva manoeuvre gently before ear pain occurs 
and, when other measures fail, to relieve the increasing pressure on the 
ears. Pressurized aircraft minimize the occurrence of ear symptoms, as does 
slow descent in flight. Correction of dental malocclusion may be necessarj' 
and is important in preventing hearing loss in some persons. 

Immediate treatment of aaite symptoms should be consen'ative. Pain, if 
severe, must be relieved with morphine, if necessary; sedative ear drops 
and heat, especially diathermy, are helpful. Decongestants placed near the 
tubal opening are indicated. Some authors recommend inflation of the 
middle ear by catheterization and politzerization (Dentine, 1946). This is 
seldom necessary and is likely to traumatize the tubal tissues in the region 
of the ostium. It is our practice, when inflation seems absolutely necessary', 
to pierce the drum with a 25 gauge hypodermic needle after instillation of 
antiseptic and anaesthetic solutions in the middle ear. Cases in which 
symptoms do not clear up within three to four days should be referred to 
a specialist for treatment, especially if fluid persists in the middle ear. 

Treatment of recurrent otitis media by irradiation often y'ields dramatic 
results. Morris (1945) I’^s discussed the use of X-rays, and the excellent 
aoer by Fowler (1946) presents facts relevant to the use of radium, as do a 
series of publications by Army Air Force personnel (Mikcll, 1945; Hendricks 
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and Lieberman, 1945; Collins, Eschenbrenner and Lyle, 1945; WejTnuller 
and Magnuson, 1945). The proper use of radium in the nasopharynx 
desert'^es a much wider general application, especially as prophylaxis against 
deafness, which develops as a sequel to changes in the Eustachian tube 
following recurrent attacks of otitis media. 

Aerosimisitis has been discussed by Campbell (1942) and Dickinson and 
Voelker (1945). S}'mptoms are produced by failure of air to re-enter the 
sinuses under increasing ambient pressure (descent in aircraft, submarines 
or caisson workers, but occasionally may occur during ascent in aircraft). 
Upper respiratory infection, flying with colds, allergy, acute or chronic 
sinusitis, malformation of the nasal septum, and polypi are most important 
etiologically. The frontal and maxillary sinuses are most frequently in- 
volved. Pain, often very severe, is the most prominent complaint. Examina- 
tion of the nose reveals the usual signs of congestion and sinusitis. Trans- 
illumination and X-ray studies of the sinuses may reveal thickened 
membranes, poor aeration of sinus, a fluid level, and haematoma (Dickinson 
and Voelker, 1945). Cases with blood-stained discharge containing strips 
of mucous membrane have been seen (White, 1943-47)- Presumably re- 
dundant tissue or thick mucus block the opening into the sinus, or the 
turgescent membranes about the sinus ostia are evaginated inward, and 
the barotrauma actually produces tearing of the tissue follow'ed by haemor- 
rhage into the sinus cavity. 

Treatment is avoidance of flying, rest, measures to allow proper drainage 
and aeration of the sinus, and therapy of the imderl3'ing condition. Nasal 
sprays, when properly used, are effective in relieving immediate sjTnptoms, 
and of value in indiriduals wdth chronic sinusitis who must fly. 

Gas present in the gastro-intestinal tract seldom causes s3Tnptoms in 
apparentl3’ normal individuals until altitudes of over 30,000 feet are reached, 
and is no significant problem in the commercial airline passenger to-day. 
However, in the presence of gastro-intestinal infections, cardiospasm, 
obstruction and megacolon, symptoms ma3' occur. Collins (1941) described 
a case of the latter condition in a twenty-three 3'ear old air passenger who 
noted symptoms of dyspnoea, pnecordial pain, and sw'elling of the abdomen 
at 14,000 feet. In the presence of some gastro-intestinal anomaly, which 
prevents deflation, such as a rectal obstruction with a competent ileo-csecal 
valve, abdominal gas may produce difficulties in an air passenger. 

Pulmonary affections . — Considerable care on the part of ph3'sicians is 
indicated in advising potential air passengers when pneumothorax, diaphrag- 
matic hernia, and mediastinal emphysema exist. Lovelace and Hinshaw 
(1942) and Bridge and Bridge (1945) have discussed the problem, and 
Dowd (1945) has described a fatal incident in an air passenger in w'hich 
pneumothorax was a prominent factor. Lovelace and Hinshaw' (1942) give 
ample X-ray evidence showing that altitudes between 5000 and 12,000 feet 
produce a pronounced increase in the size of a pneumothorax. Pressure 
changes in patients with adhesions in the pleural cavities may result in 
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effusions, rupture, and haemorrhage. It- is important to realize that the 
total pressure within the pleural cavity is a function of the area involved 
and that an adhesive band and the mediastinum may be subjected to 
significant displacement or stretching. 

Aerodontalgia, or pain in or about the teeth, associated with changes in 
barometric pressure, has been reported to have an incidence of from i to 
5.8 per cent, of individuals exposed in low-pressure chambers (Hutchins, 
et al., 1945; Stewart and Macintosh, 1945; Kennon and Osborn, 1945; 
Weiner, 1944), and is higher for civilian than for militaiy personnel. The 
affliction has occurred at altitudes as low as 2000 feet. In the series of 
Stewart and Macintosh, 32 cases were reported below 20,000 feet, and 31 
cases between 20,000 and 25,000 feet. Symptoms may occur either on ascent 
or descent, and the exact cause of the entity is not clear. Etiological factors 
appear to include restorations, especially if done without insulation, in- 
fection in the root canal, periapical abscess, aerosinusitis, pulpitis, caries, 
recession of gums, radicular cysts, impactions, and pulpstones. It is likely 
that those cases which occur on descent have aerosinusitis prominent in the 
etiology. 

The leading symptom is pain. This may be sharp and severe, well 
localized and incapacitating. A dull ache, poorly localized, may be felt 
alone or after sharp, well-defined pain. Occasionally, swelling about the 
teeth and jaw occurs, and toothache may persist after exposure, often due 
to the presence of apical abscess, although pain usually subsides 
spontaneously. 

Treatment consists in correction of the underlying cause of the condition; 
pain, occurring in repeated exposures, should always indicate dental 
consultation. The fact that men with aerodontalgia can have deep fillings 
removed and replaced after proper insulation (zinc oxide and eugenol, 
pulprotex) of the cavity, and be exposed to high altitude the next day 
without pain, indicates that dental procedure satisfactory at ground level, 
is often not satisfactory at altitude. 

(2) Gas in the tissues 

Disturbance due to expansion of gas in the tissues of the body when 
exposed to a decreased barometric pressure involves the very' broad problem 
of decompression sickness. Although this highly interesting entity involves 
symptoms referable to the skin, the bones, joints and tendinous areas, the 
chest, the ner\'ous system, and sometimes post-exposure reactions with 
serious implications, it is unlikely to be a problem in commercial air 
passengers except on rare occasions, because symptoms do not occur with 
any significant frequency below 20,000 feet. Allan (1945) described 
instances of pain similar to that noted in “aviators’ bends’’ located near 
areas of traumatic calcification, aseptic necrosis, myositis ossificans, and in 
the hip of an individual with hypertrophic changes in an old Legg-Perthes’ 
disease of the hip. In two of these cases symptoms occurred repeatedly at 
altitudes as low as 10,000 and 15,000 feet. In view of the well-known 
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sensiti\ity of certain arthritics to changes in barometric pressure, it is 
highly probable that many unreported instances of joint pain during air 
travel exist. Data relevant to this might be significant in evaluating progress 
in selected cases of the arthritides. 

CHANGES RELATED TO CHANGES IN TEMPERATURE 
The temperature of the atmosphere decreases with increasing altitude. 
The approximate fall is 2° C. for every 1000 feet, although considerable 
variation occurs. For example, measurements over San Diego, California, at 
40,000 feet revealed temperatures in the range of — ^40° C. to — 80° C. 
(A.A.F. Manual, 1945). Modem aircraft are equipped with heating and 
ventilating systems which are fairly adequate, but it is not uncommon for 
an unpressurized airplane at a desert or tropical airport to be almost im- 
bearably warm, to be uncomfortably cool in flight and to land several hours 
later in areas with arctic temperatures and winds. Air travellers, especially 
the debilitated and aged, should prepare for such exigencies by proper dress. 

SAFETY MEASURES 

Effects of motion . — ^Since motion sickness is being discussed elsewhere in 
this issue by Professor Noble, no remarks will be made except to say that 
in our opinion the problem is a very real and important one in commercial 
flying, and means are at hand to control a high percentage of motion sickness 
occurring in airline passengers. Although the advent of the higher flying 
pressurized aircraft have all but eliminated the problem over routes where 
“over-the-weather” flying is scheduled, it is the medical profession’s 
obligation to see that a satisfactory way is found to get effective remedies 
for air sickness into the hands of the flying public, not forgetting those 
unfortunate individuals who suffer from car, sea, and train sickness. 

The most important aspect of acceleration and deceleration in commercial 
aviation is not the “positive” and “negative” "g” on which so much 
significant work was done during the war, but the results of linear or 
transverse “g” as encountered in air crashes. DeHaven (1942, 1944), in his 
important studies, has pointed out that man can tolerate decelerative forces 
of 200 “g” briefly, acting transversely in the long axis of the body. This is 
well above the decelerative forces acting on many structural components of 
aircraft, especially those aft of thenings, during crash. DeHaven (1942, 1944) 
also points out, as emphasized by WOson and Helmholz (1945), that the 
“whip” action of the trunk confined by a safety belt, propels the head into 
solid structures with a force much greater than that actually placed upon 
the body of the airplane at that point during a crash. In 200 of 554 deaths 
in airplane accidents in which severe bums of the body occurred, 504 were 
due to fatal crushing injuries to the head and trank with bums secondary to 
the injuries. When it is possible to state that the “prevention of crushing 
injuries is 40 times as important as fire prevention in eliminating passenger 
deaths in crashes which involve fire”, it is time to pay close attention to the 
design of commercial aircraft to take advantage of the facts. Two important 
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features Eelong in the design of all future aircraft, namely, (i) properly 
constructed seats, well anchored to the main structural elements of the 
aircraft, and of sufficient strength and location to give occupants minimal 
exposure to decelerative forces, and at the same time maximal distribution 
of this force transversely to the long axis of the body; (2) escape hatches of 
sufficient number and size to allow quick escape of survivors from fire. 
The latter involves emergency windows with minimum dimension of 18 
inches square (Wilson, 1945). The former points to backward facing seats, 
high enough to support the head and located as far aft of the ning as is 
feasible. DeHaven (1945), of Cornell University, in a report to the Civil 
Aeronautics Board, emphasized the “safety resulting from slightly rearward 
positions” in the aircraft as “very marked”. Ditching procedures in air- 
craft during the past war also lend strong support to the contention that 
the properly positioned and supported human body has a well-enhanced 
chance of sundval. McFarland (1946) also strongly favours this view. 

There is no doubt but that rearward seating is the safest seating. There 
are no valid arguments to deny this, but there is much resistance among 
engineers, who say that many people will object to riding backw’ards. This 
is not a proven fact. There is little sense of relative motion in flight; visibility 
from most current aircraft is better looking aft of the wing; many individuals 
ride backwards in trains and in some automobiles, and there is no reason to 
anticipate any adverse physiological effects of backward motion. What 
psychological factors or acceptability resistance the passenger public might 
show can be overcome by a world-TOde educational programme giving the 
factual data relevant to safety. This should be initiated now and, if 
successful, will mark a significant advance in aircraft safety. 

Toxic gases. — K number of current airliners utilize the energ)' contained 
in exhaust gases for cabin heating. Such systems constitute a slight hazard 
even if properly maintained and tested frequently, for breakage or rupture 
of portions of the ducting elements can occur in flight. For this reason, and 
because of possible carbon monoxide production from in-flight fires, many 
aircraft contain carbon monoxide warning systems; when properly serviced, 
these work very well to afford ample warning of danger. Because of the 
haemoglobin-binding property of carbon monoxide, toxicity is much en- 
hanced at altitude, and concentrations in flight should not exceed 0.0025 to 
0.005 per cent. The carbon monoxide hazard is much more likely to occur 
in private, single engine planes w-ith improperly designed exhaust stacks 
and poorly sealed cabins. A pilot who appears “drunk” after flight desen'es 
a blood test for carbon monoxide, as well as for alcohol, and a doctor, as 
shown in many instances in military e.xperience, can do much to protect 
men from unfair charges and convictions. 

The toxic effects of carbon dioxide at both ground level and altitude 
desen'C more study (White, 1948). Although direct evidence in the literature 
is meagre, a recent reriew of the problem (White, 1948) tentatively fixed the 
maximal safe allowable carbon dioxide concentration at ground level at 
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5 volumes per cent, for 5 minutes or less, 4 volumes per cent, for 15 minutes 
or less, and i volume per cent, for not more than tn-o hours. Carbon di- 
oxide is better tolerated at altitude, and tolerance, being a function of the 
partial pressure, allows calculation of altitude equivalents from the ground 
level data. Four volumes per cent, carbon dioxide at ground level, for 
example, is equivalent to 5, 6, and 7.5 volumes per cent, at pressure altitudes 
of 5000, 10,000, and 15,000 feet, respectively. It is known that most modem 
airliners carry considerable carbon dioxide for fire-fighting purposes, and 
that some have been tested in flight against hazardous carbon dioxide 
concentrations. It is doubtful whether the problem has had widespread 
appreciation, since no relevant civil regulations exist. Carbon dioxide in 
sufficient concentration is quite toxic to humans, and all commercial air- 
craft carrying this gas should be thoroughly flight-tested. 

Fire extinguishers containing carbon tetrachloride are carried in many 
aircraft. It is doubtful if they are safe for in-flight use in inhabited com- 
partments of the plane. Sollman (1948) states that a concentration of o.i 
volume per cent, in air is unsafe, and that when heated to over 200° F. 
(93.3° C.) phosgene gas may be produced, and that fatalities have occurred 
from phosgene production in confined space. No ideal fire-fighting agent 
for use in inhabited compartments of aircraft in flight is available. This 
problem deserves careful attention. Meanwhile, the use of water on selected 
cabin fires has great advantages over employment of the more toxic agents. 
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EPIDEMIOLOGY AND AIR TRAVEL 

Bv KEKNETH G. BERGIN, M.D., A.F.R.Al.S. 

Assistant Director of Medical Services, British Overseas Airways Corporation. . 

The speed of modem air travel has resulted in problems concerning the 
transference of diseases which were never present in the older and slower 
forms of transport. In the case of travel by surface transport, the time taken 
in travelling from an endemic to a non-endemic area w'as usually adequate 
for the manifestation of symptoms en route, and therefore appropriate action 
could be taken before passengers were allowed to disembark, to ensure that 
no infected personnel introduced disease to another country. With air travel 
this no longer applies, and a passenger from an endemic area may well be 
incubating a disease for several days and infecting other persons before 
sj'mptoms become manifest. For example, using air travel, this countr}-^ can 
now be reached from Egypt in thirteen hours. West Africa in a day, India 
in a day and a half, and China in six days. It is therefore apparent that 
medical authorities will have increasing difficulty in ensuring that passengers 
arriving in a country by air are not incubating an infectious disease. As a 
result greater reliance will have to be placed on immunization by inter- 
nationally approved methods, the burden of proof of such action having 
been taken being the responsibility of the passenger concerned, 

INTERNATIONAL CONTROL 

The prevention of spread of infectious disease from one country to another 
is controlled by regulations drawn up by the International Convention for 
Aerial Navigation of 1944 (I.C.A.N.). This convention defines the procedure 
and methods to be adopted by the signatories for the purpose of quarantine. 
Such methods include immunization against the five major epidemic 
diseases, yellow fever, smallpox, plague, typhus, and cholera, together with 
medical supenision of any suspected travellers and segregation of any 
proven cases or contacts. In addition to these measures it will be necessary 
to ensure that aircraft, crew, and passengers are not carriers of such diseases, 
by the application of adequate sanitary measures, including methods for the 
destruction of mosquitoes and other disease vectors. 

EFFECTIVE VALIDITY OF IMMUNIZATION PROCEDURES 
The incubation periods for these diseases and the periods of validity of the 
certificates of immunization agreed on intemationalljr, are as indicated in 
the tables i and z (page 438). 

In spite of these internationally agreed periods of validity, foreign 
countries often promulgate amended requirements at short notice. Instances 
of recent variations are recorded in table 2, and are subject to frequent 
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amendment. Both limits of validity should be noted on making arrangements 
for immunization. The consequences to a passenger who is not in possession 
of valid certificates may be a refusal to permit embarkation, or an enforced 
period of quarantine at the port of disembarkation, or in some instances a 
refusal of permission to land. 


TABLE 1 


Disease 

Incubation period 

Periods of validity of immunization 
certificates 

Yellow fever 

6 days (India 9) 

10 da3’s to 4 j-ears from date of 
inoculation 

Smallpo.x . . 

14 daj’s 

14 days to 3 j'ears from date of 
vaccination 

Cholera . . 

5 days . . 

6 months from date of inoculation 

Plague 

6 days . . 

Not stated, but usually 6 montlis from 
date of inoculation 

Tj’phus . . 

12 days 

I year from date of completion of 
course of inoculations 


HEALTH REGULATIONS IN DIFFERENT COUNTRIES 
The extent of immunization which is necessarj’- depends upon the route to 
be flown. The current regulations of each country touched in transit, as well 
as those of the country' of departure and destination, must be obsen’ed. 

TABLE 2 


Disease 

I.C.A.N. validity 

Limits of 
Maximum 

variation 

I Minimum 

Yellow fever 

10 daj's/4 J’ears 

16 daj’s/2-4 J’ears 
(India) 


Smallpox 

14 daj’s/s J'ears 

14 daj’s/3 years 
(Egj’pt) 


Plague 

None stated 

6 daj’s/2 J’ears 
(Cyprus) 


Typhus 

I year 

12 daj’s/i j’ear 
(Lebanon) 


Typhoid 

None stated 

6 daj’s/i year 
(Burma) 

6 daj’s/3 montiis 
(Jara) 


In certain cases authorities permit relaxation of these rules when a passenger 
is in transit through a country', but in such cases movements during the 
neriod of waiting may be limited. In addition to the inoculations and 
vaccinations required by quarantine regulations certain others are rccom- 
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mended as an additional precaution. Inoculation against the typhoid group 
should be recommended to any person going abroad, but other inoculations 
- need only be ad\dsed when epidemics are kno\ra to be in progress, and 
information on this question can be ascertained from the Unit Information 
Sendee, Ainva}^ Terminal, Victoria, London, S.W.i (telephone, Victoria 
2323), and will probably in due course appear regularly in the current 
medical journals. It is understandable that those countries which are free 
of particular diseases but whose terrain and climatic conditions are par- 
ticularly favourable for its spread should exercise stringent precautions to 
^ prevent the entr}"^ of carriers of such a disease. Thus the regulations against 
the importation of yellow fever into India at present are very strict, and the 
same obsen^ations apply with regard to smallpox in Australia. 

HEALTH REGULATIONS ON ARRIVAL FROM A FOREIGN 

COUNTRY 

Certain countries require passengers to give an account of their movements 
during the fourteen days before disembarkation. The purpose of such an 
inquiry is to establish their whereabouts during the period covering the 
longest incubation period, namely that of smallpox. Should they fall ill 
within the subsequent twenty-one days they are instructed to report to the 
nearest doctor with a warning card issued to them on disembarkation which 
states that the holder has recently arrived from another country, and may 
be suffering from a notifiable infectious disease. In addition, the local 
Medical Officer of Health is informed by the Health Officials at the airport 
of disembarkation of any cases which have arrived. Passengers who have 
been in contact Mth an infectious disease or who are suspected of having 
contracted it may be required to undergo a medical inspection, followed by 
obsen^ation in a hospital or sun'eiUance at their place of residence. It may 
also be required that their persons and personal effects are cleansed or 
disinfected according to the circumstances. 

CLINICAL DETAILS OF INOCULATIONS AND VACCINATIONS 
The folloMng details of dosages for inoculations are recommended officially 
at the present time: — 

■i-EIiOW FE\TER 

Certain vaccines only are recognized internationally for inoculation against yellow 
fever, and in this country they are prepared at the Wellcome Research Institute, 
London. The vaccine must be kept at a temperature between o°C. and 4°C., and 
the dosage made up for injection with water or normal saline. 

Dosage. — One injection of anti-yeUow fever vaccine. 

Adult . . . . . . . . . , 0.5 c.cm. 

Children under 2 years .. .. 0.15 c.cm. 

CH01.ERA 

Two injections of anti-cholera vaccine at lo-day inten-als. 

Adults 
1st dose 
and dose . . 


s 


0,5 c.cm. 
i.o c.cm. 
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Childreti 6-12 years 
1st dose 
2nd dose . . 

Children 2-5 years 
Vaccine 2/sth full strength 
1st dose 
2nd dose . . 


0.2S c.cm. 
0.5 c.cm. 


0.2 c.cm. 
0.4 c.cm. 


TYPHUS 

Three injections of anti-typhus vaccine at lo-day inteiY'als. 
Adults and children over 5 years 


ist dose 

2nd dose . . 

3rd dose . . 

i.o c.cm. 

. , 1.0 c.cm. 

. . 1.0 c.cm. 

Children 2-5 years 

1st dose 

2nd dose . . 

3rd dose . . 

. . 0.5 c.cm. 

0.5 c.cm. 
0.5 c.cm. 

Childreti under 2 years 

Only in the presence of an epidemic 

1st dose 

2nd dose . . 

3rd dose . . 

. . 0.2 c.cm. 

, . 0.2 c.cm. 

, . 0.2 c.cm. 


PLAGUE 

Two injections of anti-plague vaccine at lo-day intervals. 

Adults 

ist dose . . 0.5 c.cm. 

2nd dose . . . . . . . . . . i .0 c.cm. 


Children 

This is not advised for children under 12 years of age, e.vcept in the 
presence of an epidemic, when it may be given to children from two 
years upwards. 

ist dose . . . . . . . . . . 0.2 c.cm. 

2nd dose . . . . . . . . . . 0.3 c.cm. 


TYPHOID GROUP 

Two injections of the alcoholized anti-T.A.B.C. vaccine at intervals of not less 
than 10 days. 

Adults {male) 

1st dose . . . . . . . . . . 0.25 c.cm. 

2nd dose . . . . . . . . . . 0.5 c.cm. 

Adidts {female) or children over 12 years 

ist dose . . . . . . . . . . 0.2 c.cm. 

2nd dose . . . . . . . . . . 0.4 c.cm. 

Children 6-iz years 
Vaccine z/fth full strength. 

ist dose . . . . . . . . . . 0.25 c.cm. 

2nd dose . . . . . . . . . . 0.5 c.cm. 

Children 2-5 years 
Vaccine z/sth full strength. 

ist dose . . . . . . . . . . 0.2 c.cm. 

2nd dose . . . . . . . . . . 0.4 c.cm. 


S.'M.ALLPOX 

The method used is the making of one dermal scratch followed by the application 
of h-mph, and subsequently making a second scratch through this h-mph. Tlie 
results should be recorded as primary vaccinia, accelerated reaction, or reaction of 
immunity. 
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The immunization procedures described are not recommended for children 
under two years of age except when specific conditions or regulations require it, but 
children under two years of age may be vaccinated against smallpox and inoculated 
against yellow fever unless there are medical contraindications. 


OFFICIAL INOCULATION CENTRES 


A list of official j^ellow fever inoculation centres, together with the names 
of persons authorized to sign the certificates, as approved by the World 
Hedth Organization is indicated below. In addition, the signatures of 
certain Medical Officers of the Airline Corporations are authorized by the 
World Health Organization. 


Birmtrg?tam: 

Bournemouth: 

Bristol: 

Cambridge: 

Leeds: 

Liverpool: 

London: 


ENGLAND 

Regional Blood Transfusion Centre, 

17 Highfidd Road, Edgbaston, 
Birmingham, 15. 

Dr. R. Vaughan Faccy Burwood Glen, 
13 St. Stephen’s Road, Bournemouth. 
Regional Blood Transfusion Centre, 
Soulhmcad Hospital, Bristol. 

Regional Blood Transfusion Centre, 
Brooklands Avenue, Cambridge. 
Regional Blood Transfusion Centre, 
Bndle Path, York Road, Seacroft, Leeds. 
Drs. A. Adams and R. Seaton, 

School of Tropical Medicine, 

Pembroke Place, Liverpool, 3. 

The Wellcome Foundation, (Wdlcome 


Manthtsier: 


Kticcastie-on’-Tyne: 

Oxford: 


tvuau, 1 iciuiia, o. 

Regional Blood Transfusion Centre, 
Manchester Royal Infirmary, 

Chdbrd Road, Manchester, 13. 
Regional BIom Transfusion Centre, 
78 Jesroond Road, 
Nctvcastle-on-Tyne, 2. 


Plyrnouth: 

Southampton: 


Telephone 

Edgbaston 

1182 

Tuesday 

2—3 p.m. 

Bournemouth 

2815 

Bristol 

68021-3 

Cambridge 

4 Sogi- 3-3 

Ho>a] 

7611 

Tuesdav 

WkT 

2«30 — 3*30 p.m- 

Friday 

P — 3 p.m. 

Euston 

4477 

Monday to Friday 
10.30 to 12.30 p.m. 

Victona 

2323 


Ardwick 

3835 

Tuesday 

2.30 — 3.30 p.m. 

Jesmond 

2993 

Monday 

2 — 3 p.m. 

Oxford 

6 J 3 if> 

Plymoutb 

5021 

Southampton 

7621 1 

Monday 

2—3 p.m. 

Tuesday 

2^.30 p.m. 


Truro: 


Cardiff: 


Aberdeen: 


Dundee: 



Tnaro 

Tuesday 


3029 

10— It am. 

iUT, 1*. U. M. ijouaiig;. 

WALES 

Regional Blood Transfusion Centre, 

Cardiff 

Monday 

19 Newport Road, Cardiff. 

4 S 2 I 

2.30—3.30 p.m. 

SCOTLAND 

City Hospital Laboratorj', City Hospital, 

Aberdeen 

Thursday 

Urquhart Road, Aberdeen. 

2242 

3 p.ni. 

Ext. XI 

(or by arrangement) 

University of St. Andrew's, 

Dundee 

^londay 


2144 

2 pm. 


Edinbtrrgh: 

free of charge- 

. .* r>',' 

Edinburgh 


i . 3. 

26031 

Gtasgoie: 

iJ;. \\ . Iv. 

Public Health Clmic, 20 Cochrane Street, 

Glasgow 


Clasgovr, C.i. 

Central q6oo 



Ext. 302 


NORTHERN IRELAND 

Belfast: 

Ministry of Health for Northern Ireland, 
Emergency Hospital, Musgrave Park. 

Belfast 

67693 


Balmoral, Belfast. 


Monday and Wednesday 
2-30 — 3.30 p.m. 


Fnday 
2.30 p.m. 


By arrangement with 
^Iedlcal Superintendent 
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Dublin: IMoyne Institute of Preventive Medicine. 

Prof. J. W. Bigger and Dr. \V. Hayes 
fill’s institute IS at present named the 
School of Patholog)*, Trinity College, 

Dublin). 

HEALTH MEASURES FOR AIRCRAFT 

The structure of an aircraft renders it liable to harbour certain disease 
vectors in relatively inaccessible places, such as the \vings, cargo holds, and 
fuselage. Infection may be carried by rodents, mosquitoes, or other insects, 
as well as by food, water, cargo, or sewage, and special precautions have 
to be taken to deal with such problems, quite apart from the routine 
measures for sterilization of water tanks, and other containers. 

DISINSECTIZATJON 

The specialized process for dealing with mosquitoes and other insects is known as 
disinsectization, and regulations require that it shall be applied to any aircraft when- 
ever it arrives at, or departs from, an airport in a yellow fever or malarial zone. The 
procedure is carried out in the absence of passengers and crew, but with cargo and 
fuel on board. 

Technique . — The interior of the aircraft is sprayed with a pyrethrin freon aerosol 
containing not less than 0.4 per cent, pyrethrin, or containing not less than 0.4 per 
cent, pyrethrin and 3 per cent. DDT, applied from an aerosol dispenser for a period 
of not less than 15 seconds per 1000 cubic feet of free air space. All openings in the 
aircraft are kept tightly closed during the spraying and for a period of five minutes 
thereafter. 

When disinsectization has been carried out as described, a certificate to tin’s effect 
issued by the Quarantine Office of the Ministry of Health, at an airport in this 
country will be accepted by the Indian Government as proof of adequate protection 
for the particular aircraft. 

In the case of yellow fever the Indian Government considers that an 
aircraft is “suspect” if it arrives in India from the West, and “infected” if 
(a) it has a case of yellow fever on board; (b) it has on board a non-immunized 
person who has been in a yellow fever area within nine days; (c) if either of 
the above conditions apply and the aircraft has not been disinsectized, in 
accordance with the prescribed method. 

Regulations applying to the other diseases mentioned are described in 
detail in the regulations of the International Sanitary Convention. Con- 
firmation that the measures required have been adequately carried out has 
to be presented to the authorities by the captain of the aircraft in a form of 
certificate which is similar to the declaration of health at present in use for 
shipping. 

AIRCRAFT WATER SUPPLIES 

Water is a frequent conveyer of disease, and it is therefore essential tliat a 
standardized routine should be adopted for the sanitary protection of 
supplies from source to consumer. Sufficient quantities to last throughout 
the round flight of an aircraft cannot be carried in the tanks, and airlines 
are therefore faced with the problem of local overseas sources and the 
maintenance of the ncccssan- quality to ensure safety. This involves in- 
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cessant watchfulness over the cleansing of aircraft tanks, delivery bowsers, 
hosepipes, and portable containers, and chemical treatment in the aircraft 
itself of all water drawn off for consumption during flight. This is achieved 
by removing all water tanks from aircraft at sendcing bases at home for 
manual scouring and steaming, followed by strong chlorination of the 
cleansed interior before filling with fresh potable water before initial take- 
off. As an additional precaution all water taken on at staging posts overseas 
should be charged during flight with some recognized sterilizing agent, 
such as chloramine-T or halazone, before it is served, either for direct 
consumption or for making soft drinks. In addition, all vacuum flasks con- 
taining water and food should be boiled after return to base, and again 
before being refilled with fresh supplies for a subsequent flight. 

Samples of water remaining in the tanks of aircraft arriving in the United 
Kingdom from abroad should be taken regularly and submitted to bacterio- 
logical examination. A system of constant supervision should be established, 
and there should always be close liaison with the local Port Health and 
Sanitaiy^ Authorities. 


CONCLUSIONS 

The speed of air transport has resulted in the institution of what, at first 
sight, might appear to be unnecessarily stringent and cumbersome regula- 
tions, but with the possibility of passengers and aircraft being in an endemic 
and non-endemic area on the same day, it is impossible to ignore the results 
which relaxation of such health measures might bring about, and until 
there is more efifective control of pestilential disease such restrictions tvill 
continue. One suggestion which has been made is that airports which are 
largely used in transit might be strictly controlled so that all personnel 
working in them would be immunized, the area itself completely epidemic 
free, and the buildings made to conform to stringent regulations in order to 
eliminate the risk of infection of passengers in transit. It should also be 
noted that epidemiological conditions throughout the world are constantly 
changing, and emergencies arise w’ith little or no warning, so that regula- 
tions which are in force to-day may be changed to-morrow. It is therefore 
always wise to consult reputable publications or a recognized authorit)' on 
the matter before embar^g on an air journey overseas, in order to ensure 
that the current regulations are being complied w’ith. Non-compliance may 
result in embarrassing or irritating delays in other countries which could 
have been avoided by attention to such details. 

All are agreed that a reduction in controls and certificates is desirable, but 
until such time as it can be ensiured that such relaxation will not result in 
transmission of disease from endemic to non-endemic areas, such a step 
would be unwise. Travellers by air may be assured that responsible 
authorities will only take such measures as are necessary' in the interest of 
safety. 


STANDARDS OF FITNESS FOR CIVILIAN 
FLYING CREWS 


By air vice MARSHAL A. F. ROOK, C.B., O.B.E., F.R.C.P., K.H.P 
ConsttUani in Medicine to the Royal Air Force. 
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No one doubts the importance of insisting upon a high standard of physical 
efficiency for the crews of commercial aeroplanes, nor that, if airlines are to 
be made to pay, accidents must be reduced to a minimum. Maintenance of 
the physical efficiency of the operational staff is one of the most important 
factors in ensuring an accident-free service. 


INTERNATIONAL STANDARDS 

Before the war the medical requirements for civilian flying crews were 
based on agreements which were thrashed out at a number of meetings of 
an International Convention for Air Navigation (I.C.A.N.). The whole 
field of civil flying was surveyed at these meetings, and draMng up medical 
standards formed only a small part of the work. The most recent meeting 
of the Medical Committee of I.C.A.N. was held in Paris soon after the 
liberation, when the medical standards drawn up at previous conferences 
were reviewed in the light of experience gained during the war. The principal , 
recommendation then adopted was that an X-ray of the chest should be taken y 
at the first examination of every candidate for a civil flying licence. Dele- 
gates from only seven nations sat on this Committee so that there were 
some notable absentees, although the U.S.A. and Canada were represented 
b)^ non-medical obsen'ers. It is easier to criticize regulations such as these 
than to draw them up but, making every^ allowance, there can be no doubt 
that the medical requirements for civil flying as detailed by the I.C.A.N. 
left much to be desired. They were written in a stilted language often using 
medical terms not in general use; on some matters they were far too rigid, 
on other subjects of great importance they maintained a discreet silence. 

Since the war, a new body has been formed called the International Civil 
Aviation Organization, and at the first meeting the question of medical 
requirements came up for discussion. The suggestion was adopted that ^ 
these should be divided under four headings: — y,- 

(1) Physical requirements 

(2) Visual requirements 

(3) Colour perception requirements 

(4) Auditory requirements 

There are to be three grades' of physical requirements, three grades of 
visual requirements, two grades of colour perception requirements, and 
four grades of auditory' requirements. By combinations of the various ^ 
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gradings the appropriate standards for each member of the crew of a com- 
mercial aeroplane, pilot, flight radio operator, flight engineer, and nawgator, 
have been drawn up. Thus the flight radio operator will require a high 
standard of hearing but his vision can be of a comparatively low grade; the 
flight engineer’s visual and auditory requirements need not reach the highest 
grades. 

The visual and auditor}' requirements need not worry us here, for it is 
solely with the physical fitness that we are concerned. The new recom- 
mendations envisage a high standard of physical fitness for the pilot of an 
airliner, who must be of No. i physical grade, and for the pilots of freight 
carrying aeroplanes and all members of aircrew, who must be of No. i or 
No. 2 physical grade. In actud practice, whilst the visual and auditor}’ 
standards do vary considerably, physical grades No. i and No. 2 differ 
hardly at all. No. 3 physical grade is distinctly lower and applies principally 
to pilots of private aircraft, flying their own machines for business or 
pleasure. 

As is usual in international conferences there was a good deal of dis- 
agreement, and again there were some notable absentees, although on this 
occasion the U.S.A. was fully represented. As yet no country has issued 
any regulations based on these new recommendations, so that the I.C.A.N. 
agreements still stand. 


FLYING PERSONNEL 

Individuals applying for licences to fly in an aeroplane "flying for hire and 
reward” can be classified into three groups; — (i) Pilots and aircrew of the 
Ainvay Corporations flying big machines over long distances; (2) pilots 
and aircrew of the private Charter Companies usually flying smaller 
machines; (3) a miscellaneous group consisting of flying instructors, test 
pilots, and the like. 

The remarks which follow apply more directly to the first of these groups, 
the men who fly the big airliners, although they do apply to a great extent 
also to the members of the other groups. With this as a background one can 
now proceed to discuss one’s own opinions as to the standards of physical 
fitness for civilian flying crews. The subject is a big one, and in a short 
article it is possible to mention only certain points. The problem may be 
considered under two headings: — (i) Physical requirements for candidates 
for training as civilian flying crews, and (2) physical requirements for 
trained personnel. 

PHYSICAL REQUIREMENTS FOR CANDIDATES FOR TRAINING 
AS CIVILIAN FLYING CREW 

Up to the present British Airlines have recruited a majorit}’ of their staff 
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, from personnel of the Royal Air Force who have completed their term of 
service; an economical measure and one that seems likely to continue to r- 
the benefit of both Service and Civil Flying. In general, the medical stan- 
dards of the R.A.F. correspond to the standards required of the cmlian 
pilot or member of aircrew. This fact, however, does not mean that the 
medical examination on transfer from Service to Civil Flying should be 
omitted or lightly undertaken. At least five years will have elapsed since the 
original examination for fitness for flying training and, although the candi- 
date at the time of transfer will be fit for all flying duties, evidence may have 
accumulated during the period of service which suggests that all is not well 
for the future. 

At this point a difficulty arises. The Licensing Authority is confined to an 
expression of opinion as to fitness for flying during the period for which the 
licence is valid; six months for a pilot and a year for a member of an aircrew. 

A candidate who is fit at the time of medical examination, and is likely to 
remain so during the licensing period, may not be assessed as unfit by the 
Licensing Authority on the grounds of probable unfitness at some time in 
the future. It is, of course, possible that the candidate intends to complete 
only a few months’ flying before taking up a ground appointment. If the 
candidate is passed fit and accepted, the Airline Corporation will have to 
spend a good deal of money in fiirther training, and will hope in return for 
many years of service free from illness. In most cases what they require is a 
long-term assessment of the health prospects of the candidate. The doctor 
cannot be expected to be a prophet, but there are certain points in the | 
history and in the examination of a young adult which indicate that the 
flying life is not likely to be a long one, or will be interrupted at intervals by 
ill-health. The work to be done is strenuous and tiring and among other 
things involves the most rapid changes of climatic conditions. The interests 
of all concerned will best be served, at this stage, by insisting on the highest 
grade of physical efficiency, and attempting to eliminate those likely to 
break down sooner or later during their flying career. 

GENERAL MEDICAL EXAMINATION 

This follows the usual lines and it is unnecessary to go into details, but one 
or two points may be considered. A carefully taken histor}' is essenu'al; it . 
is not enough to hand the candidate a series of questions and allow him to 
fill up the answers without further comment. Leaving aside for the moment 
the question of flying there are certain diseases which fare badly in tropical 
climates, and any history of these conditions calls for special questioning. 
Foremost must be put skin diseases, which form the chief cause of disable- 
ment in hot climates. Any tendenej' to eczematous or seborrhceic states 
should be a bar to acceptance. Some skin conditions, such as psoriasis, are 
said to do well in the tropics, but this is by no means always the case, and a 
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candidate with any form of skin lesion should be viewed with considerable 
disfavour. 

Second only to skin disease as a cause of disability in the tropics comes 
bronchitis, and a history of winter coughs or any tendency to chest trouble 
should be a cause for rejection. It is sincerely to be hoped that the late war 
has exploded once and for all the theory' that all tropical or subtropical 
climates are good for bronchitis. 

Sirmlarty, a history oi pleurisy with effusion should be a bar to acceptance. 
A follow-up of cases occurring in the Services during the W'ar showed that, 
even with treatment along sanatorium lines for a period up to six months, 
about one in four subsequently' developed pulmonary' tuberculosis. Another 
potent cause of disability among young adults is indigestion, and airline 
flying, involving as it does irregular and often hastily' eaten meals, can only' 
aggravate any tendency this way. 

A history of fainting attacks, or of attacks of giddiness or dizziness, 
should be carefully inquired into, for the candidate is likely to gloss over 
this question as he probably know's the importance that wall be placed 
upon it. Any history' of recurrent fainting attacks, even though obviously 
cardiovascular in origin, should lead to rejection. 

ANCILLARY EXAMINATIONS 

Chest X-ray . — Every candidate should have a skiagram taken of his 
chest and any abnormality found should be investigated. A lesion w’hich is 
presumably tuberculous in origin, if it is not completely calcified, should be 
regarded with suspicion. Flying, with its sudden alteration in intra- 
pulmonary' pressure and variations in pulmonary' ventilation, is not good for 
the tuberculous patient, and at this stage rejection is the best course. 

Electrocardiogram . — The routine electrocardiogram is not so valuable as 
the routine X-ray of the chest, but some Civil Aviation Authorities insist 
upon one being done, and every now and again an unexpected result occurs. 
It is worth doing if the facilities permit. 

Electro-encephalogram . — The routine electro-encephalogram is even more 
difficult to defend, although Williams (1947) has stated that it might 
eliminate half the potential epileptics. When only comparatively small 
numbers are involved the labour would not be great and it would be an 
added safeguard. 

Quite apart from any immediate gain from these three examinations the 
records form a base-line by means of which subsequent examinations mav 
be judged, and on these grounds alone have proved their value. 

Many other examinations have been recommended at one time or another, 
in particular a routine Wassermann reaction. A case might equally be made 
for a routine blood count, intravenous pyelogram, or even a routine ven- 
triculogram, but common sense must call a halt and own that the only 
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really essential examination besides a full clinical examination is the chest 
X-ray. . r 

CLINICAL OBSERVATIONS AND PHYSICAL EFFICIENCY 

TESTS 

At the first examination a few clinical obser\’ations which can be measured 
or graded with fair accuracy should be done and the results recorded; at the 
same time one or more simple physical efficiency tests should be performed. 

(1) Weight and body build . — ^Any marked deviation from the normal body 
build is an adverse characteristic. Although there are many instances of — ^ 
both overweight and underweight individuals who have led healthy, active 
lives, there is evidence that over a period of years both groups are more 
liable to illness than are those of normal build. 

(2) Pulse rate. — At the first and possibly at one or two subsequent 
examinations the candidate may be under considerable stress, which affects 
the results obtained; an emotional tachycardia is often found, the pulse 
rate keeping persistently about 96 a minute or even higher. Nervousness at 
the early examinations does not betoken a lessened chance of becoming a 
successful pilot. If these individuals are kept under observation it will 
nearly always be found that the tachycardia and similar accompaniments 
have disappeared by the time the early days of training have passed. 

(3) Blood pressure . — The blood pressure is often affected by the nen'ous 
tension of the first examinations. Both systolic and diastolic pressures may 

be raised, the systolic more than the diastolic; it is quite common at the / 
first examination to find a systolic level .of 1 50 mm. of mercury or even 
higher. If a little time is taken to gain the confidence of the candidate it will 
often be found that the blood pressure settles down to a lower level. The 
diastolic pressure in a man below the age of twenty-five years should be 
between 70 and 85 mm. of mercury. There is evidence that with a level 
persistently above 85 mm. of mercury at this age, hypertension in the 
thirties is more likely than in individuals with a diastolic pressure below 
this level. A diastolic pressure which is persistently below 70 mm. of 
mercury is often associated with a tendency to attacks of syncope. Candidates 
with diastolic pressure above or below the levels indicated are best rejected. 

(4) Tremors . — ^These are judged with the candidate standing wth the 

arms held straight out at shoulder level and the fingers extended and spread 1,' 
out, and are recorded as fine or coarse, slight or marked. ) ■ 

(6) Physical efficiency tests . — Many different forms of physical efficiency 
tests have been advocated at one time or other, with a general tendency to 
become more and more complicated. The type of test selected should vaty 
with the strain that the individual is being asked to withstand, and as the 
physical strain involved in piloting or in aircrew work is comparatively 
slight, strenuous tests are here out of place. For fljdng personnel the tests 
chosen should be simple, easy to carry out with the minimum of apparatus, , 
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should not consume too much time, and the “end point” should be sharp 
and distinct. After thirty years’ experience tvith certain tests, their fallacies 
and their failings as well as their strong points become familiar, and one 
may perhaps be pardoned for being prejudiced in their favour. Hence if 
t^vo tests used in the R.A.F. are recommended it does not imply that they 
are necessarily the best or that others are of no value. The first test is an 
exercise tolerance test with measurement of the pulse rate before, imme- 
diately after, and at a stated period after the test exercise. The second test is 
Martin Flack’s “ endurance test”, in which a column of mercury in a 
U tube is blown up to a height of 40 mm. and then held at that position for 
as long as possible while the pulse rate at the wrist is taken at 5-second 
intervals. 


ASSESSMENT 

The candidate for flj'ing duties should have a good family history, 
a past history free from serious disease, and no evidence of any disability 
on routine clinical examination. Due allowance must be made if the clinical 
observations and physical eflaciency tests do not reach the highest 
standards at the first examination. The usual course of events -when carrying 
out these obsen'ations and tests is that after the first one or two trials there 
is improvement in the results, which settle down to a steady level, and at 
this level they remain with little variation so long as the individual keeps 
fit. Should some illness result, or should slackness as regards health occur, 
with too little regard for sleep and open-air exercise, and too much in- 
dulgence in alcohol and smoking, it is surprising how' often this is revealed 
in the tests. The pulse rate begins to rise, the blood pressure to increase, the 
tolerance to exercise is not so good, the mercury is not held up so long, and 
the pulse responses are not so steady. There is no doubt that routine 
obsen^ations and tests form the best, if not the sole, method of keeping a 
check on the physical fitness of a number of young men. The criticism is 
often heard that so and so is “beating it up”, yet the results of his ph3fsical 
efficiency examination show no deterioration. This may be true but is 
simply further evidence of the strength and adaptability of the human 
frame. Moreover, as in most medical tests a fair degree of loss of efficiency 
has to occur before it becomes apparent in the results, when it does occur 
there is all the more need to take it seriously. 

One of the fallacies of physical efficiency tests is that motivation plays a 
considerable part in the results obtained. When the candidate is a free 
agent and obviously wants to do his best this factor does not enter, but W'hen 
a sudden deterioration in performance has occurred, before concluding that 
ill-health is necessarily the cause, it is rvise to inquire into the psychological 
aspects of the case. There is much to be srid, despite obvious drawbacks, 
for a Phj'sical Efficiency Index, such as the Flack Index or the American 
Schneider Index, in which a figure is given at each medical examination 
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as a guide to the degree of fitness of each individual. A warning that his 
Physical Efficiency Index is falling, with the possibility that further fall 
may result m the loss of his licence, has often pulled a man up short and has 
resulted in his living a quieter and more sober life, to the benefit of his 
health and of his flying. 

MEDICAL REQUIREMENTS FOR TRAINED FLYING PERSONNEL 

In accordance with the regulations the medical examination for renewal of 
the pilot’s licence has to be repeated at six-monthly intervals throughout 
the individual’s flying career; for aircrew the medical examinations are 
repeated at yearly intervals. A certificate is signed by the applicant stating 
the amount of flying done since the last examination and whether he has 
been off flying duty as the result of illness or accident. The examination 
follows the same general lines as that done on entry, the clinical observations 
and physical efficiency tests are repeated and the results compared Avith those 
of previous examinations. Ideally, the X-ray of the chest should be repeated 
at each examination, but the electrocardiogram and electro-encephalogram 
are done only if there is some clinical indication. Any deterioration in the 
results of the tests calls for special care in the examination; if deterioration 
is marked, yet no cause can be found, the licence should be withheld and 
the applicant examined again after a short period. If there is no improvement 
the applicant should be referred to his doctor for investigation. 

The medical standards for trained pilots and aircrew should not be so 
rigid as for the candidate for civil airline work. Within limits, flying e.x- 
perience makes up for medical disability, and although high standards must 
be maintained the doctor should be allowed some discretion. Without this 
liberty of action there will inevitably be a serious wastage of highly skilled 
personnel; the doctor should have the power, when he feels it is necessarj", 
to limit the strain thrown on an individual and not simply the power to stop 
flying altogether. 

Limitation of flying . — ^The method of limiting flying, used so successfully 
for many years in the R.A.F., has no real counterpart in civil flying. In the 
R.A.F. it is possible to limit the duration of flying time) either of individual 
flights or the number of hours flying to be done in a day, to limit the height, 
or to limit flying altogether unless a co-pilot is carried. In the civil airlines, 
flying on scheduled routes, it is a method that might be difficult to apply, 
but without some such plan pilots and aircrew are often condemned to 
unnecessary periods of inactivity which are uneconomical for the employer 
and bad for the employee. To carry out the scheme effectively it would 
probably be necessary for the various airlines to be integrated so that 
pilots and aircrew could be switched from the longer to the shorter routes. 
One might hesitate before passing a pilot as fit to fly to Australia but would 
have no hesitation in allowing him to fly from London to Manchester, so 
long as adequate rests bettveen flights could be taken. The most valuable 
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limitation would probably be that of flying 'with another pilot, for most 
airliners carry t%vo pilots, and it would be comparatively easy to implement. 
If it is certain that someone else could take over should the need arise, there 
are many instances when return to flying could be allowed, whereas to 
permit flying as the sole pilot would be quite unjustifiable. This limitation 
can, of course, only be permitted when the doctor is as certain as it is 
possible to be in medical matters that symptoms will not recur, but regards 
a practical test as the best form of assurance. 

MEDICAL DISABILITIES 

It is impossible ndthin the limits of a short article to discuss all the medical 
conditions that ma}' cause difficulties, but two of the common ones nill be 
touched upon. 

Pulmonary tuberailosis . — ^The routine X-ray of the chest has raised almost 
as many problems in aviation medicine as it has solved. In the case of active 
disease no question arises; treatment is required, and all flj'ing must be 
forbidden for some long period. It is the lesion of doubtful activity which 
leads to so much difficulty. If the standards and methods of examination 
which have been suggested are adopted, any lesion found on routine X-ray 
must be of recent origin. It would thus be necessarj' for the patient to submit 
to medical obsen'ation to ascertain if general symptoms were being caused, 
or if tubercle bacilli were present in the sputum or gastric washings. If 
after a year’s obsen'ation the lesion is small and apparently healing, return 
I could be allowed to limited flying, the limitation being as regards height 
(not above 5000 feet) and duration (flights of not more than three hours). 
If a routine three-monthly X-ray shows no e.xtension of the lesion these 
limitations can gradually be extended in favourable cases until a fl3'ing 
category', limited to temperate climates onl)', is allowed after two years’ 
obsen'ation. After a further year’s obsen'ation full fl)'ing could be resumed. 
The exact duration of the different stages is varied according to the clinical 
condition of the patient and the X-ray findings, but should rarelj' be less 
than those indicated, and might well be more. 

Patients with hemoptysis or pleural effusion, presumably of tuberculous 
origin, should be dealt with on similar lines. 

P^U'c ulcer . — Most clinicians are agreed that worry and acute emotional 
^ episodes have a more or less direct effect in the causation of peptic ulcera- 
tion. If this is so it should be possible to show that fly'ing, particularly 
war-time flying, causes an increase. In the R.A.F. during the war there was 
a general increase in the incidence of peptic ulcer among flying and ground 
staff, both officers and men; the increased incidence among the ground staff 
was a little over one-and-a-half times as great as in peace time; in the 
fly'ing branch it was over three times as great. There are, however, so many 
factors to be taken mto account that caution is necessary before accepting 
the greater incidence as being due to increased nenuus tension. 
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Flying an airliner to schedule often necessitates hasty and irregular meals, 
whilst the quality and cooking of the food obtained on tire journe}' often 
leave much to be desired. Particularly in the case of the younger men there 
is a lack of knowledge of how to look after themselves in a tropical climate, 
and gastro-intestinal upsets are common complaints. In uncomplicated 
cases, w'hen the diagnosis of peptic ulcer is confirmed by the X-rays or the 
symptoms are so typical that the diagnosis seems certain, the patient should 
be warned that he must undergo a full course of treatment, and that he is 
unlikely to obtain a renewal of his licence for several months. If after 
treatment he has been free from symptoms for six months he can be allowed 
to make short flights. After a year’s freedom from symptoms the flying time 
can be extended, so long as there is a reasonable prospect that regular and 
good meals can be obtained; flying in tropical countries should be forbidden 
until at least two years of complete freedom from symptoms have elapsed. 
Bleeding from a peptic ulcer is a not uncommon cause of syncope, and 
often there are few symptoms beforehand to give a warning. There is a 
tendency for the same complication to occur in subsequent attacks; hence 
even greater care is necessary before permitting return to fljnng. 

It has recently been showm that the prognosis after perforation of an 
ulcer is not so good as was thought at one time, for there is a high incidence 
of recurrence of symptoms and of further complications. In these patients, 
too, extreme caution is essential, and sometimes permanent removal from 
flying is the only course. 


CONCLUSION 

A recommendation of permanent withdrawal of the flying licence on medical 
grounds, although somedmes inevitable, is a step which the doctor always 
seeks to avoid. It is often possible, given the opportunity, to nurse a pilot 
or member of an aircrew ■whose health has broken down, back to the 
standards of fitness required for the most strenuous flying duties. 

The difficulties in laying down regulations governing the medical stan- 
dards for civilian flying are enormous, for so many varying factors have to 
be taken into account. Strict and rigid standards must be set for the selection 
of the untrained, but if these same standards are made to appty to the trained 
there wall ineAutably be a serious w'astage of valuable personnel. Some 
liberty of action should be allowed to the doctor in assessing the fitness of 
trained pilots and aircrew' to return to flying. \\Thether or not this liberty will 
be permitted has yet to be decided, and how’ it can be transcribed into 
regulations which will satisfy an International Convention has yet to be 
worked out. 
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MOTION SICKNESS: WITH SPECIAL 
REFERENCE TO AIR SICKNESS 
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Motxok sickness consists of a well-defined series of symptoms experienced 
by susceptible individuals on exposure to various types of motion. The 
symptoms are essentially the same whether the motion is caused by the 
movements of an aircraft, boat, motor vehicle, train, saving or devices in 
amusement parks, and it is likely that the causative mechanism is identical. 
Indiwdual susceptibility to motion sickness varies greatly, but most persons 
typically show a marked ability to become adapted to any particular form 
of motion. It is probable that no one w’ould be immune to the condition if 
exposed to wolent enough motion continued for a sufficient length of time. 
Although sea sickness has been a problem for centuries the history of the 
study of air sickness dates from the war of 1914, when a few attempts were 
made to pre-select and eliminate air-sick individuals from flying duties. 
Since 1939, the problem has been studied extensively, and knowledge of 
the etiology and treatment of the condition has been greatly advanced. 
Symptom . — ^Although the symptoms of motion sickness may vary 
greatly in degree with different individuals the typical chain of events is 
as follows: — Transitory exhilaration followed by uneasiness, drowsiness, 
5'awning, pallor, epigastric awareness, malaise, cold sweating, nausea and 
vomiting; salivation, headache and increased peristalsis of bowel occur less 
frequently. A continuation of the exposure to motion leads to repeated 
nausea and vomiting, fatigue, mental depression, and interference with 
general efficiency^ 

Incidence . — ^The frequency of air sickness is difficult to assess since such 
factors as pre^dous flying experience and weather conditions are influencing 
factors of major importance. Observations made on Royal Canadian Air 
Force trainees showed that of 2,682 aircrew, 15 per cent, were ill at least 
once, and 0.5 per cent, were forced to discontinue training (Mathewson, 
• 1942). In 3,526 four-hour flights the incidence of sickness was high, up to 
60 per cent., especially in persons inexperienced in flying. The incidence 
of motion sickness in pilots of aircraft is extremely low, even though they 
may become airsick when travelling as passengers (Armstrong, 1943). An 
individual showing symptoms of illness will rapidly return to normal should 
he take over control of the aircraft. 

ETIOLOGY 

Numerous causes of motion sickness have been suggested and the subject 
has been reviewed by McEachem, Morton and Lehman (1942). The most 
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conclusive ewdence indicates that stimulation of the labyrinth is the cause 
of motion sickness. Recent experimental work has confirmed the original 
observations of Sjoberg (1931) that destruction of the labj’rinth renders 
' previously susceptible dogs immune to motion sickness. Similarly, humans 
with absence of vestibular function are also immune. ^\TT.ether the semi- 
circular canals or the utricle is the organ primarily affected is not certain, 
although most evidence favours the latter (McNally and Stuart, 1942; 
Hewlett and Brett, 1943). A number of obsen^ations have been made on 
humans exposed to motion on sMngs, and the importance of the position 
of the head in relation to the direction of motion has been emphasized 
(Hewlett, Wardle and Brett, 1943; Stewart et ah, 1943). If the line from 
the external auditory’' meatus to the lateral canthus of the eye is at right 
, angles to the arc of the S'iwng the incidence of illness is low. ^^^len this 
line is parallel to that of the swing the incidence is high. Lj'ing prone on the 
back with the head flat, or sitting with the head thrown far back are therefore 
positions in which the effect of motion is minimal. On the other hand, 
lying on the back with the head bent for\vard, or the ordinary’ sitting position, 
are both associated with a high incidence of sickness. Head positions which 
allow the greatest stimulation of the utricle are therefore associated with 
the greatest effects of motion and point to this organ as the chief cause of 
the disturbance (Hewlett and Brett, 1943). Visual, auditory, gustatory and 
olfactory sensations, as well as psychological factors, may be augmenting 
causes in certain cases. 

Types of effective motion , — Various types of motion have been used to | 
induce vomiting in man and animals. Special machines which imparted a 
sideways and vertical motion were not found to be more effective than a 
simple swing. When tire component motions of a swing are tested separately 
it has been found in man (Manning, 1943a; Fraser and Manning, 1943) 
and dogs (Noble, 1945a) that the vertical motion is relatively ineffective, 
and angular movement of no effect, when used at the same frequency and 
magnitude as in a swing. Extreme changes in vertical acceleration as in- 
duced by elevators may be quite effective stimuli. Changes in horizontal 
acceleration seem to be the most effective in inducing sickness, although no 
single component movement of the swing is as effective as the composite 
motion. The frequency’ of the change in acceleration would seem to be of 
importance as well as the oi’er-all alterations in “g”, since slow or rapid 1 
swinging actions are less effective than a moderate one. Reduction of "g 
■in a swing, by’ diminishing the angle and length of arc of swinging, markedly 
lowers the production of motion sickness. 

During the training of Service personnel it was hoped that by pre- 
liminary testing on swings it might be possible to pick out individuals who 
would later become airsick. Extensive observations, however, have shown 
that there is not necessarily a close parallelism between air and swing 
sickness (Brown, Brett and Howiett, 1943: Stewart, Manning and Suthcr- 
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land, 1943). In general, however, it ma}' be stated that a person with a 
poor history of motion sickness or w’ho reacts strongly and rapidly to 
swinging is likely to become airsick. The swing apparently is a powerful 
stimulus, since nearly everj'one who e-xperiences air or sea sickness will be 
sick on swinging. On the other hand, many who become sick on the swings 
do not do so with other types of motion. 

.■VDAPTATION 

Most individuals accustom themselves rapidly to any form of motion and 
so become immune. Probablj^ less than i per cent, cannot adapt themselves 
in a reasonable length of time, so that the number of persons who cannot 
work on ships or aircraft is small. Adaptation to motion has an extraordinary 
feature in that it is apparently highly specific for only one particular type of 
movement. Persons adapted to motion on swings are not similarly immune 
in aircraft (Manning, 1943a; Gibson, Manning and Cohen, 1943). Likewise, 
sailors changing from one class of vessel to another have to become re- 
adapted to the change in motion. Adaptation to motion in dogs takes place 
in the usual manner, even if the animal is protected from motion sickness 
by suitable drug treatment. 

EXPERIMENTAL MOTION SICKNESS IN ANIMALS 

Susceptibility . — Swings have been emploj'ed to produce vomiting in dogs 
and cats, and susceptible animals have been extensively used for the testing 
of motion sickness remedies. Cats are considerably less susceptible than 
dogs, about 15 per cent, vomiting when sumng through an angle of 90° on 
a swing with a 14^ ft. radius. Only an occasional animal may be made ill 
repeatedly with a consistent response. Dogs, on the other hand, under 
similar conditions are highly susceptible, and of 70 animals tested 81.5 per 
cent, vomited within forty-five minutes after the start of the swing (Noble, 
1945a). By reducing the angle of swinging and hence the stimuli exerted 
by changes in gravity it is possible to determine the degree of susceptibility 
and to classify different dogs accordingly. Animals of moderate or high 
susceptibility show a good consistency in their response to motion when 
used at weekly inten'als over a period of years. 

In one case an animal was swung on 148 occasions during a period of three years 
and vomited 117 times. On 67 tests this animal received either no treatment or 
treatment with inactive drugs, and the time of vomiting was 13 ±4.5 minutes 
(Noble, 1945b). 

In these experiments no evidence of conditioning was obsen'ed, so that 
cefiex vomiting at the sight of the swing is not a factor in the results. 
Adaptation to the swing which renders the dog immune may occur in 
animals of low susceptibility or when any animal is swung repeatedly at 
intervals of less than five days. 

A group of 16 dogs which were susceptible to swing sickness was e-xposcd to 
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rough weather conditions in an open boat. In a short interval 7 of them had become 
seasick and, in addition, 4 other dogs became car-sick while being transported to 
the lake. The animds which were the most susceptible on the swings were not ' 
necessarily those_ which became ill in the car and boat; a finding comparable to the 
experience described in humans. 


TREATMENT 

In 1942, when a search was started for drugs which might prove effective 
against motion sickness, it seemed possible that certain barbiturates might 
possess a specific depressant action on the higher centres concerned with 
vomiting. The problem was to find such a substance which would have 
this specific effect and yet not show any undesired side-actions, such as 
inducing hypnosis (Noble, 1945b). Many reports in the literature indicated 
that sedation following treatment with amytal, nembutal, or phenobarhitoue 
was a beneficial form of therapy (Hamilton, 1932; McLaughlin, 1935’, Hill, 
1936), The use of such hypnotic compounds, however, vvas undesirable in 
Service personnel. From the early results obtained on dogs it was apparent 
that many barbituric acid derivatives possessed the property of preventing 
motion sickness and that this action, was not related to their hypnotic or 
anaesthetic property. A compound such as ethyl-Jl-methylallyithiobarbituric 
acid* (designated V-12) prevented vomiting in all dogs in oral doses of from 
1.25 to 30 mgm./kgm., depending upon the susceptibility of the animal. 
Such a compound has little hypnotic action and in the therapeutic dose- 
range used does not give rise to any demonstrable side-effects. This sub- 
stance was used as a standard for comparing other compounds. Of some 175 t 
barbiturates tested, a few were found to be considerably more active than 
V-12, but subsequent toxicity tests precluded their use in humans. 

Drugs other than barbiturates have been tested on dogs, and bromides 
and bulbocapnine have been described as being of benefit (Babkin, Dworkin 
and Schachter, 1946). The belladonna alkaloids which are effective in 
humans do not possess any protective action against motion sickness in 
dogs (Babkin and Dworkin, 1942; Noble, 1946). 

Therapeutic tests in humans . — ^When the necessity of transporting troops 
by air and sea for the invasion of Europe became apparent, large-scale 
testing of motion sickness remedies was undertaken by groups of workers 
in England, the United States, and Canada. A comprehensive review of 
such studies has been published recently (Noble, Sellers and Best, 1947)- J 

Initial experiments consisted of testing humans on swings and attemgling to 
evaluate therapy before beginning sea trials. After testing 3,4r5 naval ratings on 
savings it was found that 35 per cent, vomited within Iialf an hour. Using swings of 
slightly larger dimensions, 56.6 per cent, of a group of 369 individuals vomited 
(Noble, 1946). Repeated tests on susceptible persons showed that approximately 
g. per'cent. vomited repeatedly and that the time of vomiting was within ±13 
minutes of the initial test. In 54 per cent, of cases the time of vomiting on the swing 
was within i 4 minutes on t%vo successive tests. 

• Supplied by Abbott Laboratories. Chicago. , 
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Drugs. — Of the various preparations tested against motion sickness, 
hyosciiie hydrohromide and a mixture of hyoscine hydrobromide and 
hyoscy’avime hydrobroinide were the most actwe, protecting from 40 to 
75 per cent, of susceptible persons. Hyoscine hydrobromide alone in doses 
of 0.65 to 0.8 mgm., given orally an hour or two before swinging, was 
probably not as well tolerated or quite as effective as a mixture of hyoscine 
hydrobromide, 0.3 mgm., and hyoscyamine hydrobromide, 0.8 mgm. 
Atropine was less effective. Various harbiturates were tested in swing ex- 
periments and V-12 was used most extensively. A total dose of 5 grains 
(0.32 gm., usually divided and taken morning and evening with food) gave as 
good protection as large doses of hyoscine. V-12 and hyoscine combined 
showed slightly improved effectiveness. 

A number of sea trials was conducted with the above and other compounds. 
In English trials hyoscine was shown to be highly effective, some 50 to 70 per cent, 
of susceptibles being protected (Holling, McArdle and Trotter, 1944). In tests in 
California the protective action of hyoscine was confirmed and mixtures of hyoscine 
and hyoscyamine, as given above, or hyoscine hydrobromide, 0.4 mgm., atropine 
sulphate, 0.3 mgm., and sodium amytal, 130 mgm. (motion sickness preventative 
M.S.P. — ^American Army development type), were all equally effective, giving 
approximately 40 per cent, protection over a placebo. V-13, given as a single dose 
of 3 to 5 grains (0.2 to 0.32 gm.), was found to be almost as effective. Unreported 
tests have since indicated that the most effective form of therapy with V-12 alone 
is to give continuous dosage of zi grains (0.16 gm.), a.m. and p.m., beginning 
a day before exposure to motion. Only brief reports have been made on the value 
of these drugs in air sickness, hyoscine and M.S.P. being stated as of no effect or of 
affording some protection (see review by Noble, Sellers and Best, 1947). 

In evaluating the effects of treatment it is important to remember that 
psychological factors may contribute to motion sickness and that any form 
of therapy may have a favourable effect. In the various sea trials conducted, 
placebo capsules of lactose were found to reduce the incidence of sickness 
in as many as 20 per cent, of cases, depending upon the severity of motion. 
Specific forms of therapy therefore, to be of value, have to allow greater 
protection than that afforded by the administration of a placebo. 

As a result of the Canadian studies the following mixture termed the 
“Canadian Motion Sickness Remedy”, National Research Council Formula, 
has been recommended for further trial in motion sickness; — 


Hyoscine h3’drobromide o.i mgm. 

Hj'oscyamine hydrobromide 0.3 mgm. 

Etiij-l-p-methylallyl thiobarbituric acid (V-12) 130 mgm. 


The suggested dose for an adult is 2 capsules taken two to four hours 
before exposure to motion, with a further treatment of 1 capsule eveiy eight 
to twelve hours, but in no case should more than 3 capsules be t^en in 
twenty-four hours. Increased benefit may be obtained by starting therapy 
the day before e.\-posure. If hyoscine h3'drobromide is used alone, a single 
dose of 0.65 mgm. is usually well tolerated. With V-12 alone, dirided doses of 
zi grains (0.16 gm.) twice daily, taken with meals, are not likely to cause 
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sleepiness or other side-effects. It should be noted, however, that since V-12 
is a barbiturate containing sulphur and is related to diethyl thiobarbituric 
acid there is a potential danger of causing agranulocytosis. Toxicity studies 
in which 5 grains (0.32 gm.) of V-12 have been taken daily for a month have 
not shown any toxic action on liver or bone marrow. When therapy is 
required for long periods it is recommended that the drug be given only 
on five days of every seven, so that cumulative effects may be prevented. 
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Long-distance air travel has now been an accomplished fact for more than 
a quarter of a centur}', yet there are still those to whom it is something 
sinister and who doubt their fitness to endure it. At the other extreme there 
are enthusiasts among both doctors and patients who see in the quick 
transportation which air travel can provide the answer to nearly eveiy^ 
medical and surgical problem which may arise in localities remote from 
specialist help. In fact, there is nothing in air travel which need in any way 
prevent an ordinary healthy being from using this means of getting about. 
On the other hand, in any journey by air there are factors w’hich, if they 
become operative, may have definite physical effects on human beings. 
For people in average health these effects may mean the difference between 
a comfortable journey and one which is uncomfortable or even distressing. 
For people whose health is below average or who are patients, the summation 
of effects may be serious and may even threaten life. In any doubtful case 
it would be possible to investigate an individual’s tolerance of some of the 
factors by means of the experimental decompression chamber. It will be 
well to discuss these factors and their potential effects as a background to 
the more strictly medical contraindications to flying. 

GENERAl- AND VEESONAG CONSIDERATIONS 
Bumpiness (the sudden rise or fall of the aircraft in association with atmos- 
pheric changes). Passenger air travel does not involve aerobatics, and in 
the ordinary^ way the route is chosen for a given flight so as to avoid en- 
countering serious weather disturbances. The pilot will have been briefed 
and given Iris flight plan, and he cannot be expected to make any departures 
from this or to give any guarantee to fly below a certain altitude. The 
evolution of larger aircraft and various modifications in design have both 
tended to reduce the effects of weather disturbances and to lessen bumpiness, 
but the latter remains a factor which must be taken into consideration. 

Noise. — According to the design of the aircraft and the effectiveness of 
insulation, this may vary from a low hum to an intensity which makes any 
verbal communication other than by shouting an impossibility. Many people 
believe that it is noise which makes air travel so e,xhausting. Certaidy for a 
patient it might on occasion be a gra%'e disadvantage. 

With increase in altitude go decrease in temperature, decrease in partial 
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pressure of oxygen, and reduced total atmospheric pressure and density of 
air. Each of these factors is, to some extent, capable of modification. The 
effects of temperature reduction can be offset by adequate warming, either 
by special clothing or electrical heating apparatus. Oxj'gen can be ad- 
ministered to individual passengers (although there are certain difficulties 
in the case of infants), or the whole passenger cabin can be air-conditioned 
and “pressurized”. If oxygenation and body temperature are not maintained, 
then slowing of intellectual and bodily functions will follow in the normal 
individual. In a patient the effects might be serious and appear at a level 
much below that which obtains in health. In contrast to the effects of 
reduction of temperature and of partial pressure of oxygen, pressure per se 
up to sixteen atmospheres (500 ft. sea depth) or down to one-seventh of 
an atmosphere (45,000 ft. altitude) is without primary effect on tissues. It 
is the failure of sufficiently rapid attainment of equilibrium between such 
pressures and those of body cavities, or the production of changes in volume 
of body gases, which are the important factors. The reduction in pressure 
for equivalent elevations is greatest near the earth and becomes progressively 
less during ascent. Thus, the change of pressure from 5000 to 6000 ft. is 
23.3 mm. of mercury, whereas from 15,000 to 16,000 ft. the change is 17 mm. 
of mercury, and from 35,000 to 36,000 ft. 8.3 mm. of mercury. ■ 

The consequences of these pressure changes may be of considerable im- 
portance in cases in which it is not possible to explain to an individual 
traveller what is happening and what should be done to compensate. Thus, 
the pressure effects in the ears may be serious in infants or young children, 
who should always be fed on descent in order to ensure opening of the 
Eustachian tubes. Similar considerations apply in the case of mental 
defectives or people of poor understanding who may become alarmed and 
agitated at the strangeness of certain bodily sensations. Gaseous distension 
of the gut is .experienced by certain individuals at altitudes of 5000 ft. and 
over, and of itself the distension may constitute a drawback to air travel in 
subjects of ulcerative conditions of the gastro-intestinal tract. Active 
ulceration or complications such as haemorrhage or perforation are contra- 
indications to flying wthin six weeks of their happening. People with a 
colostomy opening must be prepared to deal with irregularities in its action. 

If there is genuine fear of fl^nug, and an individual is likely to spend the 
whole trip in a state of more or less misery, holding tightly on to the arms 
of his seat, then he had better not travel by air. There is no compulsion 
upon anyone to fly, but if the question does arise in connexion with work 
or a business appointment then it would be better to face up to the situation 
as a temperamental or psychological problem, and as a matter affecting the 
working conditions of an employee. The possession of a nervous temperament 
or disposition is certainly a liability in air travel. Such people may be ex- 
pected to show, in an exaggerated form, the effects of apprehension nor- 
mally experienced in a first flight. There may be lack of emotional control, 
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irritabilit)', and perhaps sweating or colour changes. They may never make 
a reasonable adjustment to flying, and are more than usually liable to gastro- 
intestinal disturbance. They may rapidly become devastatingly airsick and 
lie prostrate for hours after they have struggled or been helped to re- 
cumbency at the airport after arrival. To some ejrtent these phenomena 
represent an idiosyncrasy. A clue to their possible appearance can sometimes 
be obtained from conversation with an indiridual or from consideration of 
his previous history, with emphasis on car and train sickness, fainting, and 
other manifestations of vasomotor instability or exaggerated response to 
_ emotion. How far-reaching the effects of air sickness may be in an individual 
already partially disabled can be imagined, and the particular importance 
of gastro-intestinal ulcerative conditions in this respect needs no stressing. 

Fatigue . — ^AU travel is exhausting, air travel particularly so. This is due 
not only to its strangeness or to subdued ner\’ous tension. Even for the 
seasoned air traveller a journey of two or three hours spent in the perusal 
of illustrated papers or the lightest of literature, refreshed perhaps by 
sandwiches and a whisky, can be very tiring. Further, it may be necessary 
for safety considerations to abandon the schedule, vary the route, and 
spend some hours in out-of-the-way places where it would be uneconomical 
to provide elaborate hotel facilities. In fact, it will readily be imderstood 
that in some instances the facilities, if adequate, are yet crude. In certain 
parts of the world and at certain seasons the most favourable conditions for 
flying occur in the early part of the da)', and it may be that a dawm take-off 
1 will be scheduled two or three days running. There may be some distance 
to be traversed between the hotel or rest house and the airfleld, so that the 
night’s rest is short and apt to be broken. Again, if dogged by really bad 
luck, some technical fault not discovered until the final proving just before 
take-off may cause postponement, even after the passengers have arrived 
at the airfield. This sort of hazard in air travel increases nervous tension, 
and although it may have no more than a nuisance value to the ordinary 
experienced passenger, it is sometimes a dominating factor when consider- 
ing air travel for individuals with a physical disability. 

MEDICAL CONSIDERATIONS 

WTien considering in detail medical contraindications to flying, it is useful 
> to think of the potential travellers as being divided into two groups. In the 
first group are those people, up and about and often working, yet possessed 
of some disability. Of this they may be unaware, or they may know of its 
existence and therefore seek advice about their fitness for flying, although 
they may not necessarily consult a medical man connected with the air 
line. Again, they may know of it and deliberately conceal it. In doing so 
they may be taking upon themselves a ver)' grave responsibility. If during 
flight a passenger becomes urgently ill for any reason, a decision may be 
forced upon the captain of the aircraft as betn-een the life of a patient in 
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extremis and the safety of the aircraft and all its occupants, Avhich might be 
jeopardized by an ad hoc alteration in the flight plan. It is quite wrong and 
unfair to the pilot that he should be confronted with such a situation 
developing, as it does, out of deliberate concealment of a disability. In this 
group, the existence of a disability is not known to the airline, and it is 
in order to assess the risks involved that some of the insurance companies 
require a medical examination before accepting passengers for cover. 

The second group is made up of individuals Avho are definitely patients, 
more or less invalids, for whom a journey becomes necessaiy^ so that they 
may obtain a change of climate or some special form of treatment. It will be 
quite obvious that a patient is to be a passenger, and special arrangements 
will have to be made for transport to and from the aircraft, and for accom- 
modation on tlie route. The airline therefore has the opportunity to say 
whether or not they will accept the liability. 

FIRST GROUP — "CRYPTOPATHS” 

Of the first group, it may be said at the start, that there are very few (other 
than those who show cardiac and respiratory disorders, to be mentioned 
later) who are not able to travel by air. If their health is such that they 
could undertake a journey by rail or road of two or three hours' duration, 
then there is probably no reason why they should not travel for an equivalent 
length of time by air. Longer journeys, with the factors of exhaustion, un- 
certainty of schedule, and the possibility of bad weather, require more 
careful thought. A high priority would be given to these considerations 
(which are rather those of air travel than of flying as such) in the case, for 
instance, of a young, fairly severe diabetic stabilized on diet and insulin, m 
whom control can be lost, even without air sickness, by inability to carry 
on with meals and injections according to his normal routine. The difficulties 
need not be insurmountable, but it would be necessary to select such a 
patient very carefully and to be sure that he was a person with sufficient 
knowledge and experience of his condition to be able to keep control of it 
by his own initiative. 

When considering cardiac conditions in ambulant individuals (and, 
indeed, this is true of all disabilities) it must be borne in mind that if any 
harm does befall these people while they are flying, the mishap will surely 
be laid at the door of air travel. Heart disease, with good tolerance of everj'- 
day actitity', is no contraindication, and children with congenital valvular 
deflects with cyanosis have made successful journey's by air. Hypertension 
per se need not be any contraindication, although if the figures are very' 
high (systolic in c.xcess of 220 ram.), then air trac'd does carry some risk 
for them, especially if they arc emotionally labile and it is their first trip. 
Headache at altitude is a feature of hy'pertension. If there arc symptoms 
clearly attributable to hypertension, or if there is evidence of associated 
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effects of cardiac ischasmia, then such persons should be advised against 
travelling by air. This rules out individuals liable to attacks of angina 
pectoris, and patients should not travel by air within four months of being 
diagnosed as hating suffered a cardiac jnfarct. Disturbances of rh5rthm of 
themselves need be no bar, particularly if they are well under control. A 
tendency to paroxysms of tachycardia, if these have been e.xperienced quite 
recently, may raise doubts even in an otherwise normal individual. 

Chronic and recurrent respiratory conditions in ambulant patients present 
another problem. In the case of patients giving a history of spasmodic 
asthma, despite assertions that individual asthmatic attacks benefit by 
altitude, the answer is by no means simple. If the patient is passing through 
a phase of frequent attacks and is of unstable temperament, then air travel 
is certainly contraindicated, but in the absence of some such definite com- 
plications they would probably be considered as fit. Established emphysema 
must alwa}-s raise doubts, and if middle-aged or elderly people are breathless 
on slight exertion from this cause they should be advised against travelling 
by air. Acute conditions of the upper respiratory' tract, coryza or catarrh, 
may give rise to complications because of altitude. Considerable pain may 
be e.xperienced in coimexion with one or other of the paranasal sinuses, 
and the inflammatory changes which may result can give rise in the case 
of the sinuses or the middle ear to the usual far-reaching consequences. 

Any lesion in the chest which occupies space may be a contraindication, 
and dthough cases of pleural effusion, empyema, intrathoracic neoplasm, 
and haemothorax have all been carried by air and rvill doubtless be carried 
again, this should not be recommended without careful thought and 
weighing up the pros and cons. An individual with one pleural space half 
filled with fluid is in danger on this account alone, and a prolonged severe 
spasm of coughing can quickly change his state from one of relative calm 
and comfort to one that is critical and urgent and may sometimes prove 
fatal. Because of the risk of rupturing into the lung, the empyema is the 
least desirable of these conditions to permit travel by air. Cases of pulmonary 
abscess and infected bronchiectasis with much sputum are unsuitable, and 
large lung cysts or bulls also constitute a contraindication. There is, 
perhaps, no theoretical reason why they should be, but experience has 
shown, as with the empyema, that their journeyings are not free from 
complications. 

Pulmonary tuberculosis presents its own special problems. From the point 
of ^dew of the public health any airline company might refuse to cany' a 
patient suffering from a potentially infective condition. This will automatic- 
ally rule out most cases of active pulmonary tuberculosis, and, indeed, in 
their own interests such patients should not travel by air. The pressure 
changes which they may encounter lay them open to the risk of at least 
spread, and perhaps haemorrhage, particularly in conne.xion with tension 
cavities. Air travel for people with a pneumothorasi or pneumoperitoneum 
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(and this applies also to ambulant individuals who are in full employ- 
ment) is a risk which no physician should accept unless very special arrange- 
ments can be made. The fact that in some instances people noth a pneumo- 
thorax have made a journey by air "successfully” is no argument for per- 
mitting it, for the harmful effects of altitude upon pneumothorax have 
been demonstrated beyond a peradventure (Todd, 1943). Although this is 
a good general rule and patients tvith a pneumothorax should be wgorously 
discouraged from taking journeys by air, there may be occasions when it is 
necessary, in which event they should travel before a refill is due rather than 
immediately after one. Altitude above 5000 ft. may have dire consequences 
for them but, if air travel is absolutely essential, its effect can be offset if 
there is a medical man ready at hand vwth apparatus to aspirate air from 
the pneumothorax. A history of recurrent spontaneous pneumothorax is a 
contraindication, and patients witli traumatic pneumothorax will always 
require careful and expert handling if they are to travel by air. 

The fact that patients with ancetnia travel badly has received uide 
recognition, and severe degrees of anaemia certainly constitute a contra- 
indication to flying. Fatalities occurred even in evacuation by hospital train 
of patients udth anaemia during the war, and a good working rule was that 
cases should not be moved if the htemoglobin was less than 7 gm. per 100 
c.cm. (roughly 50 per cent. Haldane). There is some evidence, too, that tlie 
conditions encountered in air travel may precipitate an attack of renal colic 
in a patient with renal stones. The wisdom of such patients travelling by 
air may well be open to doubt if a long journey is contemplated. 

SECOND GROUP — “PATIENTS” 

Generally speaking, the need to move by air acutely ill or injured people 
will not arise under peace-time conditions. There may, however, be circum- 
stances which demand its consideration. In this connexion there is a mass of 
material in the shape of the records of air evacuation of casualties (Stewart, 
1945; Jackson, 1945). The majority of these were traumatic, the injuries 
having been sustained by fit and in the main young men, whose case is 
rather different from that of an illness which arises from within. In the early 
days of a campaign the same standard of care could not be applied m 
fonvard areas as obtained at base, and base or even home could be reached 
provided the “risks” of air travel were accepted. The patients themselves 
were generally thankful that the chance of a “flip home” had come their 
way, an attitude in itself tending to minimize the complications of air travel. 
In B.L.A. one R.A.F. group alone evacuated 116,700 casualties between 
D and day without a single loss. Air sickness occurred in 1.2 per cent., 
and of these the majority were the walking wounded who sat in the rear of 
the aircraft. Among 979 casualties arriving at a certain field, 15 only were 
found to be unfit for further travel and in need of admission to the casu.alty 
'r evacuation centre forthwith for resuscitation and treatment. These in- 
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eluded a varied selection of cases, all of them post-traumatic, save one who 
was suffering from severe malaria. 

This experience really epitomizes the position in regard to medical 
contraindications to flying. Each individual case presents its own problem, 
and each must be judged on its merits. Although more generally applicable 
under war-time conditions than in peace, expediency is a most potent 
consideration. After weighing up all the pros and cons it may be clear that, 
despite the drawbacks of air travel for a given individual or patient, the 
anticipated gain is well worth all the hazards and chances. Under war-time 
conditions in South East Asia, the gain to be derived, for instance, from 
evacuating a case of pulmonary tuberculosis from Ramree Island before the 
monsoon might far outweigh the risks of air travel in this disease, and even 
justify the exercise of discretion in the matter of the contravention of a 
Command directive. Even In peace time In civilian life, it may well be 
found, in a given case, that the advantages to be gained by transporting a 
patient to the right place quickly are paramount and override all objections. 

SUMMARY 

If any member of the public is in doubt about his fitness for air travel he 
would be well advised to ask his doctor. It is very wrong of anybody to 
conceal a disability, since to do so may have the gravest consequences for 
the rest of the passengers, the aircraft and crew. The medical man whose 
advice is sought about an individual’s fitness for travel must first consider 
those features peculiar to air travel, and secondly, should tiy to assess those 
factors in his patient’s make-up rvhich may operate to his disadvantage in 
aviation. Despite all drawbacks air travel may, in certain instances, con- 
stitute a justifiable risk, and on the whole invalids travel well. Among the 
conditions which ordinarily constitute contraindications to flying on medical 
grounds may be mentioned hypertension, angina pectoris, recent myo- 
cardial infarction, recurrent asthma, emphysema, acute upper respiratory 
catarrh, most space-occupying intrathoracic lesions, and pulmonary 
tuberculosis, especially if the patient is undergoing treatment by pneumo- 
thorax or pneumoperitoneum. 

My thanks are due to the D.G.M.S., R.A.F., to the P.M.O. Transport Command, 
R.A.F., to Air Vice Marshal Rook, and to the D.M.S., B.O.A.C., for their help 
and for allowing me access to records and other material in their Departments. 
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(and this applies also to ambulant individuals who are in full employ- 
ment) is a risk which no physician should accept unless very special arrange- 
ments can be made. The fact that in some instances people witli a pneumo- 
thorax have made a journey by air “successfully” is no argument for per- 
mitting it, for the harmful effects of altitude upon pneumotliorax have 
been demonstrated beyond a peradventure (Todd, 1943). Although this is 
a good general rule and patients rath a pneumothorax should be vigorously 
discouraged from taking journeys by air, there may be occasions when it is 
necessary, in which event they should travel before a refill is due rather than 
immediately after one. Altitude above 5000 ft. may have dire consequences 
for them but, if air travel is absolutely essential, its effect can be offset if 
there is a medical man ready at hand with apparatus to aspirate air from 
the pneumothorax. A history of recurrent spontaneous pneumothorax is a 
contraindication, and patients with traumatic pneumothorax will always 
require careful and expert handling if they are to travel by air. 

The fact that patients with ancBtnia travel badly has received wide 
recognition, and severe degrees of anremia certainly constitute a contra- 
indication to flying. Fatalities occurred even in evacuation by hospital train 
of patients tvitli anremia during the war, and a good worb'ng rule was that 
cases should not be moved if the haemoglobin was less than 7 gm. per 100 
c.cm. (roughly 50 per cent. Haldane). There is some evidence, too, that die 
conditions encountered in air travel may precipitate an attack of renal colic 
in a patient with renal stones. The wisdom of such patients travelling by 
air may well be open to doubt if a long journey is contemplated. 

SECOND GROUP — “PATIENTS” 

Generally speaking, the need to move by air acutely ill or injured people 
will not arise under peace-time conditions. There maj’, however, be circum- 
stances w'hich demand its consideration. In this conne-xion there is a mass of 
material in the shape of the records of air evacuation of casualties (Stewart, 
1945; Jackson, 1945). The majority of these w’ere traumatic, the injuries 
having been sustained by fit and in the main young men, whose case is 
rather different from that of an illness rvhich arises from within. In the early 
days of a campaign the same standard of care could not be applied in 
forward areas as obtained at base, and base or even home could be reached 
provided the “risks” of air travel were accepted. The patients themselves 
W'ere generally thankful that the chance of a “flip home” had come their 
way, an attitude in itself tending to minimize the complications of air travel. 
In B.L.A. one R.A.F. group alone cr'acuated 116,700 casualties between 
D and VE da)*' without a single loss. Air sickness occurred in 1.2 per cent., 
and of these the majority were the walking wounded who sat in the rear of 
the aircraft. Among 979 casualties arriving at a certain field, 15 only were 
found to be unfit for further travel and in need 0/ admission to the casualty' 
air evacuation centre forthwith for resuscitation and treatment. These in- 
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asthma has not been much stressed, and yet, if the analogy is a good one, 
this might not be an unprofitable line of approach. Have we any counter- 
parts to phenobarbitone, epanutin, and tridione with which we could 
continuously damp dowi the over-excitable bronchial musculature or the 
nen^ous influences which play upon it? Before considering this, let me 
summarize briefly the other accepted lines of preventive treatment in asthma. 

PREVENTIVE MEASURES 

First, there is the method of desensitizatioji, both specific and non-specific, 
based on the theory that asthma is allergic in origin. The results are not 
statistically satisfactor}'; the patient usually relapses as before. It seems that 
the devil which is asthma can outwit the most enthusiastic allergist, and 
the patient is always in the process of becoming sensitive to something new. 
Moreover, it was shown before the recent war, at Guy’s Hospital, that 
equally good results could be obtained with distilled water injections as 
with desensitizing solutions, in both series the patient receiving the same 
general treatment. This obser\'ation, which was very carefully controlled, 
has been said to be the only real advance in knowledge of the treatment of 
asthma in the last fifteen years! 

Secondly, there is the psychological approach, which has rightly received 
a great deal of attention. Asthmatics often volunteer that they are nenmus 
and excitable and that emotion may bring on their attacks. Children with 
asthma are frequently described as being retiring, dependent, and over- 
protected by their mothers. My view is that although asthmatics are as a 
rule lughly strung, most of the traits ascribed to them are secondary to 
their complaint. Anything more calculated to cause panic or a sense of 
inferiority in a child than inability to draw breath can hardly be imagined. 
I am unable to subscribe to the view that asthma is primarily psychological, 
and such statements as “asthma is at one and the same time a desire for and 
a re^nlIsion from the sexual act” leave me cold. However, the commonsense 
attitude is very important. In those cases in which the trigger is a psycho- 
logical one, anything that stabilizes a patient’s domestic affairs may help to 
minimize attacks; further, a child and his parents can be greatly helped by 
the strong reassurance that the attacks are harmless, despite their terrifj’ing 
nature. Finally, much can be done by encouraging asthmatics to lead as 
normal a life as possible: measures such as playrooms, for example, where 
children can be encouraged to mix and enjoy themselves, can do nothing 
but good. 

TREATMENT 

Specific treatment is the most important part of the management of astlima. 
By means of the pharmacopoeia! preparations which are available it is usually 
possible to control the disease, and with adrenaline, aminophylline, and 
ephedrine there is almost as good an armamentarium for asthma as there is 
for epilepsy. It must be remembered, however, that these drugs only pre- 
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A SLIGHT consolation for being roused from bed to treat a patient with 
asthma is that it is at least possible to do something. A few minims of 
the magical adrenaline, the spasm usually passes, and both patient and 
relatives are able to draw breath again. But the problem of asthma remains, 
for it is the problem of the relapse. How can asthmatics be kept well? 
Volumes have been written on the subject, but there has been as yet no 
satisfactory answer, and the innumerable treatments recommended all 
tend to be vitiated by the natural proneness of the disease to remission. Is 
the patient better propter or only post hoc? Now it has alwa5's seemed to 
me a ver}^ curious fact that a disease which has such a specific treatment 
(adrenaline) once it has developed, should baffle all attempts to prevent it. 
When faced with a difficulty such as this, it is useful to see if help can be 
obtained from analogy. Consider, for example, other specifics — insulin for 
diabetes, liver for pernicious anaemia, digitalis for auricular fibrillation, and 
phenobarbitone for epilepsy. The following facts stand out about them 
all: — First, continuity of treatment is essential; secondly, after an initial 
period of intensive therapy a maintenance dose is arrived at, and this docs 
not usually need to be increased; thirdly, the patient is able to lead a more 
or less normal life, and the taking of his specific becomes no more an 
addiction than does cleaning his teeth or drinking his tea. Applied to 
asthma, this would mean that any specific would probably need to be taken 
in maintenance doses for indefinite periods, but patients could be re- 
assured that they were not becoming drug addicts. 

Let us now see whether any of the diseases with specific remedies re- 
sembles asthma in any way. Surely epilepsy is a first cousin. In both there 
is paroxysmal dysrhythmia — periodic violent outbursts occurring suddenly 
and often with no obvious e.\planation, and alternating with cycles when 
the patient is usually in normal health. Both have a familial tendency, and 
both often start following infectious diseases. Both may be aggravated or 
modified by menstruation or pregnancy^. In both, psychological factors may 
provoke attacks. Both may be grown out of at puberty-. Both may have an 
aura, and in both continuous attacks give rise to status epilepticus and 
status asthraaticus, respectively. Finally, in both there is a small residue of 
unfortunates in whom treatment is of no avail. The similarity between the 
two diseases has often been noticed before but generally with a view to 
e.\plaining epilepsy on an allergic basis, usually without success. By com- 
parison, the application of the principles of the treatment of epilepsy to 
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that it should not be discontinued even after the attacks have stopped. I 
.advocate, as in epilepsy, that the drug should be continued until a patient 
has been clear for two years. It rarely has any side-effects, and the remark- 
able improvement in the patient’s general condition when the regular 
nocturnal attack is prevented is most gratifying. Weight goes up, appetite 
improves, and the patient increasingly begins to be able to do more. Three 
minor points I have noted with this particular compound: — ^First, the 
.patient may sometimes still wake up at 3.30 a.m., sneezing instead of 
'■y' ving asthma. This phase passes after a few weeks. Secondly, the drug 
; '.metimes “pushes the asthma on”, so that attacks occur during the morning 
instead of in the night. In this event a second dose, given on waking, is 
generally successful. Thirdly, occasionally the ephedrine in the preparation 
causes the patient to be wakeful. This can be counteracted by increasing the 
relative proportion of phenobarbitone in the tablet. Sometimes patients are 
better suited by aminophylline alone, and theamin (Eli Lilly) is a useful 
alternative, but it must be given in the same way, continuously. Hurst 
thought that the introduction of aminophylline in the treatment of asthma 
was the greatest advance since adrenaline. I think this still holds — the newer 
antihistamine drugs, benadryl, antistin, and anthisan being most disap- 
pointing in asthma. 


ILLUSTRATIVE CASES 

With the object of investigatmg the continuous treatment hypothesis I 
■ have followed up forty-five patients who have been on continuous sup- 
pressive treatment and inhalation for not less than four months. Patients 
who had other forms of treatment as well are excluded. The cases were 
assessed and grouped after tu'o months’ treatment, and again at not less 
than four months, the longest period of observation in any one case being 
eight months. Anyone who has tried to follow up cases of asthma knows how 
difficult it is to assess fluctuations in the patients’ health unless there is a 
dramatic change. Patients may say they are improved but reference to their 
records shows that they are having just as many attacks as before; con- 
versely, a patient may say he is “never free”, and 3"et his family’s report 
belies him. The Asthma Research Council has tried to get over part of this 
difficulty by dividing asthmatics into five grades of severity, and improve- 
ment is not recorded unless the patient has moved up at least one grade. 

In Grade r the asthma is continuous and of such severity that the patient is unable 
to do ordinary duties or to attend school. 

In Grade 2 the asthma is continuous but, although wheezj', the patient is able to 
do ordinary duties or attend school at least three-quarters of the time. 

In Grade 3 asthma is not continuous but attacks occur at least once a month or, 
alternatively, are markedly seasonal. (Groups 2 and 3 form the bulk of any clinic.) 

Grade 4 contains those in whom asthma is not continuous and in whom attacks 
occur less frequently than once a month. 

Grade 5 is reserved for those who have had no attacks for a year at least, active 
treatment having ceased for six months. 

Moving up one grade is recorded as slight, two as moderate, and three as marked, 
■' unprovement. 
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vent or relieve asthma. They are of little use for the cough and shortness of 
breath which are the result of the associated bronchitis and emphysema. 
Most asthmatics have discovered the usefulness of drugs for themselves, 
and it is a point to be remembered, when assessing the results of any other 
form, of treatment, that there is a chemist’s shop by the bedside of every 
wheezer in the country! What is the proper use of these valuable weapons? 

(1) Every asthmatic should try the effect of an inhaler. There are various 
types on the market; I prefer one with a face-piece. The ingredients of the 
inhalant vary, but on the whole the proprietary blunderbuss preparations, 
containing adrenaline, pituitrin, atropine, and papaverine are better than 
the simple 1:100 adrenaline. The usefulness of the inhaler is that it relieves 
minor wheeziness, and the knowledge that the patient has a specific to deal 
with any slight disability is most helpful. The inhaler is, strictly speaking, a 
preventive only in the sense that it usually prevents minor attacks from 
becoming major. Objections have been raised to it on the grounds that 

(a) the more it is used the more it is needed. This is not my experience. 

(b) That its continued use may damage the bronchial mucosa. This may be 
so, but in my view it is an academic theory as opposed to the certainty of 
incurable emphysema which results from long-standing untreated asthma. 

(2) Every asthmatic should be taught how to give himself adrenaline 
subcutaneously. This will abort many severe attacks. For some extra- 
ordinary reason patients and often doctors are loth to use this form of treat- 
ment, mainly because it is thought to be habit-forming and that larger and 
larger doses will become necessary, and also because of its side-effects, which 
are the result of giving the drug too quickly. My answer is: — ^Who would 
ever think of denying a severe diabetic insulin? The most common fault 
with regard to adrenaline is that enough is not given, and in hospital it is 
fatal to write up “adrenaline, minims 10 s.o.s.”, because the patients never 
get it until they are practically suffocating. Sisters and nursing staff reflect 
the prevalent view that asthma is synonymous with “nerves” and that 
every effort should be made to do without the drug. Exactly the reverse is 
the case. So far as I know, there are no dangers in the treatment, but 
occasionally the patient, after many weary days of status asthmaticus, may 
become temporarily adrenaline-resistant. 

(3) Even when the patient is well he requires treatment, and he should be 
given a maintenance dose of a suppressive drug indefinitely, just as in 
epilepsy. We have tried out a considerable number of preparations, and the 
one which gives the best results is a compound of aminophyllinc, ephedrine, 
and luminal, marketed under the trade name of “franol” (Bayer). The three 
ingredients act respectively on the bronchial musculature, the nen'c endings, 
and the central nervous system, and there is probably some potentiation 
since the dose of each individual component is small. Its most striking 
effect is in suppressing those nocturnal attacks which may occur night after 
night with clockwork regularity. It is less effective in preventing chronic 
wheeziness. The dose is usually one tablet at night, and the great point is 
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I have tried to adopt this principle in assessing my series, although it 
was difficult in some cases to be sure of the categories. The group as a 
whole may be regarded as being a compound of moderately bad asthmatics, 
since 39 belonged to groups 2 or 3 (16 to group 2; 23 to group 3), 

Briefly, I found that at two months three-quarters of the patients had improved, 
using the Asthma Research Council’s definition, about a third becoming entirely 
clear. At the end of at least four months the improved patients were re-assessed 
and were found to be either in the same improved category or to have still further 
improved. No one who had improved after two months relapsed sufficiently to be 
down-graded at four months. In other words, if the patients were going to improve 
at all they improved very quickly, and if the treatment was kept up they remained 
better. We found, like other investigators, that the patients who did best were those 
who were young, those in whom the attacks occurred infrequently or at one particular 
time of day only, and those in whom the disease was not of long standing. The non- 
improved group is made up of older asthmatics with a long history, patients with 
emphysema, and a residue of those in all age-groups in whom the treatment just did 
not work. 

The only point that needs stressing in my group of cases is that the 
relapse rate is considerably less than in other series of patients who had 
similar general treatment, but who had only had it intermittently for 
attacks. In these circumstances the relapse rate after si.x months was of the 
order of 25 per cent. This approach to asthma is somewhat defeatist in that 
it may tend to distract attention from the finding of the essential causes of 
asthma. This, of course, must be done, but it is possible by the above 
method of treatment to improve most asthmatics and to keep them in 
reasonable health. If while they are improved, further search reveals 
specific causes which can be dealt with, so much the better. 

Having analysed these cases, my views about the similarity between 
asthma and epilepsy have been still further strengthened. Gowers (1901) 
wrote of epilepsy that the outlook was best when the fits took place at a 
regular time in the twenty-four hours, particularly at night, when the patient 
was young, and when the disease was not of long standing. Arrest is also 
much more likely when the continuance of education and of regular employ- 
ment allows of a fully occupied and satisfying life. It is much less when 
education is discontinued, pleasures and sports are forbidden, and the 
patient is condemned to a narrow life of frustration. Could anything be a 
more accurate description of the factors influencing prognosis in asthma? 
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I have tried to adopt this principle in assessing my series, although it 
was difficult in some cases to be sure of the categories. The group as a 'k 
whole may be regarded as being a compound of moderately bad asthmatics, 
since 39 belonged to groups 2 or 3 (16 to group 2; 23 to group 3). 

Briefly, I found that at two months three-quarters of the patients had improved, 
using the Asthma Research Council’s definition, about a tWrd becoming entirely 
clear. At the end of at least four months the improved patients were re-assessed 
^d were found to be either in the same improved category or to have still further 
improved. No one who had improved after two months relapsed sufficiently to be 
down-graded at four months. In other words, if the patients were going to improve 
at all they improved very quickly, and if the treatment was kept up they remained 
better. We foimd, like other investigators, that the patients who did best were those 
who were young, those in whom the attacks occurred infrequently or at one particular 
time of day only, and those in whom the disease was not of long standing. The non- 
improved group is made up of older asthmatics with a long history, patients with 
emphysema, and a residue of those in all age-groups in whom the treatment just did 
not work. 

The only point that needs stressing in my group of cases is that the 
relapse rate is considerably less than in other series of patients who had 
similar general treatment, but who had only had it intermittently for 
attacks. In these circumstances the relapse rate after six months was of the 
order of 25 per cent. This approach to asthma is somewhat defeatist in that 
it may tend to distract attention from the finding of the essential causes of 
asthma. This, of course, must be done, but it is possible by the above 
method of treatment to improve most asthmatics and to keep them in 
reasonable health. If while they are improved, further search reveals I 
specific causes which can be dealt with, so much the better. f 

Having analysed these cases, my views about the similarity between 
asthma and epilepsy have been still further strengthened. Gowers (1901) 
wrote of epilepsy that the outlook was best when the fits took place at a 
regular time in the twenty-four hours, particularly at night, when the patient 
was young, and when the disease was not of long standing. Arrest is also 
much more likely when the continuance of education and of regular employ- 
ment allows of a fully occupied and satisfying life. It is much less when 
education is discontinued, pleasures and sports are forbidden, and the 
patient is condemned to a narrow life of frustration. Could anything be a 
more accurate description of the factors influencing prognosis in asthma? 
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I have tried to adopt this principle in assessing my series, although it 
was difficult in some cases to be sure of the categories. The group as a 
whole may be regarded as being a compound of moderately bad asthmatics, 
since 39 belonged to groups 2 or 3 (16 to group 2; 23 to group 3). 

Briefly, I found that at ttvo months three-quarters of tite patients had improved, 
using the Asthma Research Council’s definition, about a third becoming entirely 
clear. At the end of at least four montlis the improved patients were re-assessed 
and were found to be either in the same improved category or to have still further 
improved. No one who had improved after two montlis relapsed sufficiently to be 
down-graded at four niondts. In other words, if the patients were going to impmve 
at all they improved very quickly, and if the treatment was kept up they remained 
better. We found, like other investigators, that the patients who did best were tliose 
who were young, those in whom the attacks occurred infrequently or at one particular 
time of day only, and those in whom the disease was not of long standing. The non- 
improved group is made up of older asthmatics with a long history, patients with 
emphysema, and a residue of those in all age-groups in whom the treatment just did 
not work. 

The only point that needs stressing in my group of cases is that the 
relapse rate is considerably less than in other series of patients who had 
similar general treatment, but who had only had it intermittently for 
attacks. In these circumstances the relapse rate after si.v months was of the 
order of 25 per cent. This approach to asthma is somewhat defeatist in that 
it may tend to distract attention from the finding of the essential causes of 
asthma. This, of course, must be done, but it is possible by the above 
method of treatment to improve most asthmatics and to keep them m 
reasonable health. If while they are improved, further search reveals 
specific causes which can be dealt with, so much the better. 

Having analysed these cases, my views about the similarity between 
asthma and epilepsy have been still further strengthened. Gowers (1901) 
wrote of epilepsy that the outlook was best w'hen the fits took place at a 
regular time in the twenty-four hours, particularly at night, when the patient 
was young, and when the disease was not of long standing. Arrest is also 
much more likely w'hen the continuance of education and of regular employ- 
ment allows of a fully occupied and satisfying life. It is much less when 
education is discontinued, pleasures and sports are forbidden, and the 
patient is condemned to a narrow life of frustration. Could anything be a 
more accurate description of the factors influencing prognosis in asthma.^ 
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I have tried to adopt this principle in assessing my series, aithoug 
was difficult in some cases to be sure of the categories. The group ; 
whole may be regarded as being a compound of moderately bad asthma 
since 39 belonged to groups 2 or 3 (16 to group 2; 23 to group 3). 

Briefly, I found that at two months three-quarters of the patients had impro 
using the Asthma Research Council’s definition, about a third becoming enti 
clear. At the end of at least four months the improved patients were re-asse 
and tvere found to be either in the same improved category or to have still fur 
improved. No one who had improved after two months relapsed sufficiently ti 
down-graded at four months. In other words, if the patients were going to imp: 
at all they improved very quickly, and if the treatment was kept up they remai 
better. We found, like other investigators, that the patients who did best were tl 
who were yoimg, those in whom the attacks occurred infrequently or at one partic 
time of day only, and those in avhom the disease was not of long standing. The r 
improved group is made up of older asthmatics with a long history, patients t 
emphysema, and a residue of those in all age-groups in whom the treatment just 
not work. 

The only point that needs stressing in my group of cases is that 
relapse rate is considerably less than in other series of patients who 
similar general treatment, but who had only had it intermittently 
attacks. In these circumstances the relapse rate after six months was of 
order of 25 per cent. This approach to asthma is somewhat defeatist in 1 
it may tend to distract attention from the finding of the essential cause! 
asthma. This, of course, must be done, but it is possible by the ab 
method of treatment to improve most asthmatics and to keep them 
reasonable health. If while they are improved, further search revc 
specific causes which can be dealt with, so much the better. 

Having analysed these cases, my views about the similarity bctwi 
asthma and epilepsy have been still further strengthened. Gowers (19 
wrote of epilepsy that the outlook was best when the fits took place a 
regular time in the twenty-four hours, particularly at night, when the patii 
was young, and when the disease was not of long standing. Arrest is a 
much more likely when the continuance of education and of regular empli 
ment allows of a fully occupied and satisfying life. It is much less wl 
education is discontinued, pleasures and sports are forbidden, and t 
patient is condemned to a narrow life of frustration. Could anything b( 
more accurate description of the factors influencing prognosis in asthn 


References 

Boland, E. R. (1938): Hasp. Rep., 88. 218. 

Clarke, T. W- (i934): T- J- 34> <547- 

Convbeare, E. T., and Wins, L. J. (i93S): Guy's Hosp. Rep., 85, 138. 

I, and ICnott, F. A. (1936): Ibid., 86 , 420. 

Feinberg, S. M. (1946): “Allergy in Practice," Chicago. 

nowers W. R. (1901); “Epilepsy and Other Chronic Convulsion Diseases," Londo 
Hum Arthur {1943): Brit. wed. J.. i. 403. 

Rogeiion, C., Hardcastlc^, D., and Duguid, K. (1935); Guy's Hosp. Rep., 85, 2E 
c R H {je)Z’iy.3.Lab.chn.Med.,t‘3,iit. 

^fi^iss E B (1935): Guy's Hosp. Rep., 85, 309; {1937); Ibid., 87, 273. 
wSdbJtt^G.’E. {1930): Neurol. Psychmt., Chieaso, 23, 361. 



470 


THE PRACTITIONER 


I have tried to adopt this principle in assessing my series, although it 
was difficult in some cases to be sure of the categories. The group as a 
whole may be regarded as being a compound of moderately bad asthmatics, 
since 39 belonged to groups 2 or 3 (16 to group 2; 23 to group 3). 

Briefly, I found that at two months three-quarters of the patients had improved, 
using the Asthma Research CounciTs definition, about a tWrd becoming entirely 
clear. At the end of at least four months the improved patients were re-assessed 
and were found to be either in the same improved category or to have still further 
improved. No one who had improved after two months relapsed sufficiently to be 
down-graded at four months. In other words, if the patients were going to improve 
at all they improved very quicldy, and if the treatment was kept up they remained 
better. We found, like other investigators, that the patients who did best were those 
who were young, those in whom the attacks occurred infrequently or at one particular 
time of day only, and those in whom the disease was not of long standing. The non- 
improved group is made up of older asthmatics with a long history, patients with 
emphysema, and a residue of those in all age-groups in whom the treatment just did 
not work. 

The only point that needs stressing in my group of cases is that the 
relapse rate is considerably less than in other series of patients who had 
similar general treatment, but who had only had it intermittently for 
attacks. In these circumstances the relapse rate after six months was of the 
order of 25 per cent. This approach to asthma is somewhat defeatist in that 
it may tend to distract attention from the finding of the essential causes of 
asthma. This, of course, must be done, but it is possible by the above 
method of treatment to improve most asthmatics and to keep them in 
reasonable health. If while they are improved, further search reveals 
specific causes which can be dealt with, so much the better. 

Having analysed these cases, my views about the similarity between 
asthma and epilepsy have been still further strengthened. Gowers (1901) 
wrote of epilepsy that the outlook was best when the fits took place at a 
regular time in the twenty-four hours, particularly at night, when the patient 
was young, and when the disease was not of long standing. Arrest is also 
much more likely when the continuance of education and of regular employ- 
ment allows of a fully occupied and satisfying life. It is much less when 
education is discontinued, pleasures and sports are forbidden, and the 
patient is condemned to a narrow life of frustration. Could anything be a 
more accurate description of the factors influencing prognosis in asthma.^ 
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The symptoms diminished in ^ v/eek, and in a second series of patch tests with 
perchloride of mercuj^^ the response was "qucsuonahle or negative”. Sulzberger 
and Iris collea^es claim that this is the first reported case of eczematous a!!erg>- in 
■which successive patch tests revealed a loss or diminution of allergic skin sensitirity 
occurring rapidly, despite or because of continued exposure to the allergen, and 
coincidittg wdth a remission of clinical allergic reaction. £n a site still e.vposed to the 
causative agent. It is noteworthy that this case also did rot react to patch tests with 
cinnabar. Swirmy (1946) recorded the details of a case in which a man was tattooed 
at the age of sixteen. Fifteen years later, after a period of three years during which 
he suffered from urticaria, he developed a widespread weeping and e.\foliative 
dermatitis. The red areas of his tattoo were itchy and became swollen if gently 
rubbed. Patch tests showed that he -rvas sensitive to 2 per cent, amznoniated mercury 
ointment and to i-.iooo perchloride of mercury. His eruption disappeared two 
months after the tattooed areas were excised. 

It is knowm that the pigments inserted in tattooing tend to accumulate in 
the deeper layers of the dermis near the blood vessels; much of the pigment 
is free but some is intracellular (Desaux, 1948). If the particles are in- 
soluble they persist indefinitely. It is possible that the intra-cellular particles 
may undergo some dissociation and form organic chemical compounds with 
certain substances in the cells, in which event they may perhaps act as 
haptens. The fact that in two of the recorded cases negative patch tests to 
cinnabar were obtained would seem to indicate tliat dissociation of the 
compound is necessary if a reaction is to occur. As the dissociation probably 
affects only minute quantities of the cinnabar, this presumably explains 
why the symptoms disappear quickly, for the metabolic activity of the skin 
probably causes the rapid disappearance of the compounds. 

The cause of the sudden flare in the queried case is unknoum, but it 
would be interesting to ascertain if the symptoms could be reproduced by 
bathing a small area of his red tattoo with a petrol similar to that to which 
he W'as exposed. If the sjunptoms of inflammation recurred this might be 
due to the presence of mercury or sulphur in the petrol (unlikely) or to the 
absorption of some fraction of petrol by the skin which causes liberation of 
mercury or sulphur from the cinnabar in the corium. It is possible that the 
reaction vvas due to the use of a mercurial lotion or ointment (as in Unna’s 
case) or to taking a mercurial purgative, such as calomel or grey powder. 

This inquiry and the difficulty ■U'lrich I have had in obtaining information about 
tattooing prompt me to add that a monograph giving ethnological, psychological 
and chemical information as well as practical details on how to become an expert 
tattooist -would fill a gap in our knowledge and provide a readable book likely to be 
of considerable interest. A classical work was published in Paris in rSSt by Lacas- 
sagne, entitled “Les Tatouages”, and General Robley in 1896 published a book on 
“Moko or Maori Tattoing”, but in recent years the subject does not appear to have 
received much attention. 
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The symptoms dimim'shed in a week, and in a second series of patch tests tvith 
perchloride of mercury the response was “questionable or negative”. Sulzberger 
and his colleagues claim that this is the first reported case of eczematous allergj’ in 
which successive patch tests revealed a loss or diminution of allergic skin sensitivity 
occurring rapidly, despite or because of continued exposure to the allergen, and 
coinciding with a remission of clinical allergic reaction in a site still exposed to the 
causative agent. It is noteworthy that this case also did rot react to patch tests vrith 
cinnabar. Swinny (1946) recorded the details of a case in which a man was tattooed 
at the age of sixteen. Fifteen years later, after a period of three years during which 
he suffered from urticaria, he developed a widespread weeping and exfoliarive 
dermatitis. The red areas of his tattoo W’ere itchy and became swollen if gently 
rubbed. Patch tests showed that he was sensitive to z per cent, ammoiuatcd mercury 
ointment and to 1:1000 perchloride of mercury. His eruption disappeared two 
months after the tattooed areas were excised. 

It is known that the pigments inserted in tattooing tend to accumulate in 
the deeper layers of the dermis near the blood vessels; much of the pigment 
is free but some is intracellular (Desaux, 1948). If the particles are in- 
soluble they persist indefinitely. It is possible that the intra-cellular particles 
may undergo some dissociation and form organic chemical compounds w'ith 
certain substances in the cells, in which event they may perhaps act as 
haptens. The fact that in two of the recorded cases negative patch tests to 
cinnabar were obtained would seem to indicate that dissociation of the 
compound is necessary if a reaction is to occur. As the dissociation probably 
affects only minute quantities of the cinnabar, this presumably explains 
why the symptoms disappear quickly, for the metabolic activity of the skin 
probably causes the rapid disappearance of the compounds. 

The cause of the sudden flare in the queried case is unlcnowm, but it 
would be interesting to ascertain if the symptoms could be reproduced by 
bathing a small area of his red tattoo with a petrol similar to that to which 
he was exposed. If the symptoms of inflammation recurred this might be 
due to the presence of mercury or sulphur in the petrol (unlikely) or to the 
absorption of some fraction of petrol by the skin which causes liberation of 
mercury or sulphur from the cinnabar in the corium. It is possible that the 
reaction was due to the use of a mercurial lotion or ointment (as in Unna’s 
case) or to taking a mercurial purgative, such as calomel or grey powder. 

This inquiry and the difficulty which I have had in obtaining infomiation about 
tattooing prompt me to add that a monograph giving ethnological, psychological 
and chemical information as well as practical details on how to become an expert 
tattooist would fill a gap in our knowledge and provide a readable book likely to be 
of considerable interest. A classical work was published in Paris in iSSi by Lacas- 
sagne, entitled “Les Tatouages”, and General Robley in tSgd published a book on 
“Moko or hlaori Tattoing”, but in recent years the subject does not appear to have 
received much attention. 
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The symptoms diminished in a week, and in a second series of patch tests with 
perchloride of mercu^ the response was "questionable or negative”. Sulzberger 
and his collea^es claim that this is the first reported case of eczematous allerg)’ in 
which successive patch tests revealed a loss or diminution of allergic skin sensitivity 
occurring rapidly, despite or because of continued exposure to the allergen, and 
coinciding with a remission of clinical allergic reaction in a site still exposed to the 
causative agent. It is noteworthy that this case also did not react to patch tests with 
cinnabar. Swinny (1946) recorded the details of a case in which a man was tattooed 
at the age of sixteen. Fifteen years later, after a period of three years during which 
he suffered from urticaria, he developed a widespread weeping and exfoliative 
dermatitis. The red areas of his tattoo were itchy and became swollen if gently 
rubbed. Patch tests showed that he was sensitive to 2 per cent, ammoniatcd mercury 
ointment and to i;iooo perchloride of mercury. His eruption disappeared ttvo 
months after the tattooed areas were excised. 

It is known that the pigments inserted in tattooing tend to accumulate in 
the deeper layers of the dermis near the blood vessels; much of the pigment 
is free but some is intracellular (Desaux, 1948). If the particles are in- 
soluble they persist indefinitely. It is possible that the intra-cellular particles 
may undergo some dissociation and form organic chemical compounds with 
certain substances in the cells, in which event they may perhaps act as 
haptens. The fact that in two of the recorded cases negative patch tests to 
cinnabar were obtained would seem to indicate that dissociation of the 
compound is necessary if a reaction is to occur. As the dissociation probably 
affects only minute quantities of the cinnabar, this presumably explains 
why the symptoms disappear quickly, for the metabolic activity of the skin 
probably causes the rapid disappearance of the compounds. 

The cause of the sudden flare in the queried case is unknown, but it 
W’ould be interesting to ascertain if the symptoms could be reproduced by 
bathing a small area of his red tattoo with a petrol similar to that to which 
he was exposed. If the symptoms of inflammation recurred this might be 
due to the presence of mercury or sulphur in the petrol (unlikely) or to the 
absorption of some fraction of petrol by the skin which causes liberation of 
mercury or sulphur from the cinnabar in the corium. It is possible that the 
reaction was due to the use of a mercurial lotion or ointment (as in Uima’s 
case) or to taking a mercurial purgative, such as calomel or grey powder. 

This inquiry and the difficulty which I have had in obtaining information about 
tattooing prompt me to add that a monograph giving ethnological, psychological 
and chemical information as well as practical details on how to become an e.xpert 
tattooist would fill a gap in our knowledge and provide a readable book likely to be 
of considerable interest. A classical work was published in Paris in 1881 by Lacas- 
sagne, entitled “Les Tatouages”, and General Robley in 1896 published a book on 
“Moko or Maori Tattoing”, but in recent years the subject does not appear to have 
received much attention. 
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The symptoms diminished in a week, and in a second series of patch tests with 
perchloride of mercuiy the response was “questionable or negative”. Sulzberger 
and his colleagues claim that this is the first reported case of eczematous allergj’ in 
which successive patch tests revealed a loss or diminution of allergic skin sensitivity 
occurring rapidly, despite or because of continued exposure to the allergen, and 
coinciding with a remission of clinical allergic reaction in a site still exposed to the 
causative agent. It is notew'orthy that this case also did rot react to patch tests with 
cinnabar. Swinny (1946) recorded the details of a case in which a man was tattooed 
at the age of sixteen. Fifteen years later, after a period of three years during which 
he suffered from urticaria, he developed a wddespread weeping and exfoliative 
dermatitis. The red areas of his tattoo were itchy and became swollen if gently 
rubbed. Patch tests showed that he was sensitive to 2 per cent, ammoniated mercury 
ointment and to r:iooo perchloride of mercury. His eruption disappeared two 
months after the tattooed areas were excised. 

It is known that the pigments inserted in tattooing tend to accumulate in 
the deeper layers of the dermis near the blood vessels; much of the pigment 
is free but some is intracellular (Desaux, 1948). If the particles are in- 
soluble they persist indefinitely. It is possible that the intra-cellular particles 
may undergo some dissociation and form organic chemical compounds with 
certain substances in the cells, in which event they may perhaps act as 
haptens. The fact that in two of the recorded cases negative patch tests to 
cinnabar were obtained would seem to indicate that dissociation of the 
compound is necessary if a reaction is to occur. As the dissociation probably 
affects only minute quantities of the cinnabar, this presumably explains 
why the symptoms disappear quickly, for the metabolic activity of the skin 
probably causes the rapid disappearance of the compounds. 

The cause of the sudden flare in the queried case is unluiown, but it 
would be interesting to ascertain if the symptoms could be reproduced by 
bathing a small area of his red tattoo with a petrol similar to that to which 
he was exposed. If the symptoms of inflammation recurred this might be 
due to the presence of mercury or sulphur in the petrol (unlikely) or to the 
absorption of some fraction of petrol by the skin which causes liberation of 
mercury or sulphur from the cinnabar in the corium. It is possible that the 
reaction was due to the use of a mercurial lotion or ointment (as in Unna’s 
case) or to taking a mercurial purgative, such as calomel or grey powder. 

This inquiry and the difficulty which I have had in obtaining information about 
tattooing prompt me to add that a monograph giving etlinologicaJ, psychological 
and cherm'cal iiiformation as well as practical details on how to become an expert 
tattooist would fill a gap in our knowledge and provide a readable book likely to be 
of considerable interest. A classical work was published in Paris in 1881 by Lacas- 
sagne, entitled “Les Tatouages”, and General Robley in 1896 published a book on 
“Moko or Maori Tattoing”, but in recent years the subject does not appear to have 
received much attention. 
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THE SEVENTH BRITISH PHARMACOPOEIA 

By william A. R. THOMSON, M.D. 

In these days of change and austerity it is a joy to handle the new British 
PJiarmacopceia, with its familiar red cover bearing the Royal Coat of Arms. 
The seventh British Pharmacopma, which comes into force as from 
September i, 1948, is of particular interest, as its publication has been 
delayed on account of the 1939-45 war. The one which it is about to replace 
was published in 1932, and it was intended that successive issues should be 
published at intervals of ten years, suitable provision being made during 
the decennial intervals for supplementing the current issue by the publica- 
tion of Addenda. Although in September 1939 the new Pharmacopoeia was 
well under way, it was decided that it would be impracticable to proceed 
with its completion under war conditions. As a substitute, frequent Addenda 
w'ere published for the two-fold reason of keeping the Pharmacopoeia 
reasonably up to date' and to provide substitutes for, or alternatives to, 
substances which were unobtainable because of the war. The first Adden- 
dum had already been published in 1936, and subsequent ones were issued 
in 1940, 1941 (two), 1942, 1943 and 1945. This multiplication of Addenda, 
although undoubteolly necessary and, under the conditions, desirable, has 
not eased the life of pharmacists, and their replacement by the new Pharma- 
coposia will be welcomed by all who are actively concerned with the pre- 
paration and dispensing of drugs. 

The main interest of the new Pharmacopoeia, however, is the striking 
commentary it provides on the advances in therapeutics that has taken place 
since 1932. Ever since the first British Pharmacopceia was published in 
1864, each new one has had to undergo radical alteration and revision, but 
there can be little doubt that, in the words of the preface to the latest one, 
its preparation “has, it may be said w'ith confidence, been a more complex 
and laborious task than the preparation of its predecessors”. The pages now 
number just under 1000, an increase of practically 200 compared with the 
1932 issue. There are now 774 monographs, an increase of 187, and of 
these 155 are entirely new. As evidence of the radical revision that has been 
carried out, it may be mentioned that 145 monographs of the 1932 issue and 
its Addenda have been discarded. 

SOME CHANGES 

Of the many additions to the new Pharmacopoeia, the most striking is the 
large number of injections now included — fifty-seven, compared with sLx in 
the current issue, and of tablets — eighteen, compared with only one in the 
1932 issue. Among the new additions mention may be made of the cestrogens, 
methyl testosterone and testosterone propionate, protamine zinc insulin, 
thiouracil and methylthioruracil, pethidine, picrotoxin, dicoumarol, trypars- 
amide and aminophylline, as well as various penicillin preparations. Some 
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curious deletions include sulphapyridine, hexamine and Easton’s syrup. 

There are also certain changes in nomenclature which should be noted. 
For instance, “Aqua sterilisata” is now known by the more cumbersome, if 
more accurate, name of “Aqua pro injectione''\ powdered digitalis as prepared 
digitalis, and strophanthin-G is now christened ouabain. Certain prepara- 
tions hitherto named “soluble — ” are now to be known as the sodium salt; 
e.g. soluble sulphathiazole is now named sulphathiazole sodium; this also 
applies to hexobarbitone, pentobarbitone, phenobarbitone, and thiopentone. 

There are now six sulphonamides in the Pharmacopoeia, i.e. succinyl- 
sulphathiazole, sulphacetamide (and its sodium salt), sulphadiazine (and 
its sodium salt), sulphaguanidine, sulphanilamide and sulphathiazole (and 
its sodium salt). Penicillin is included in the form of the calcium and sodium 
salts, the cream and sterilized cream, the injection, the oily injection, 
lozenges and the ointment. 

When the function of the Pharmacopoeia is considered, it is clear that 
considerable care must be exercised before well-tried remedies are discarded. 
Similarly, a moment’s thought will show that in view of the vast number of 
investigations and experiments that have to be carried out in preparing a new 
issue, there must be a considerable time-lag between the introduction of 
new remedies and their final installation in the Pharmacopoeia. 

THE METRIC AND IMPERIAL SYSTEMS 

There is still no evidence of the British Pharmacopoeia Commission being 
prepared to take a strong line in the question of the general adoption of the 
metric system. Doses are e.xpressed both in the metric system and the 
Imperial system. Whilst there is clearly much to be said in favour of an 
official publication such as this adopting a cautious attitude in this matter, 
it is perhaps to be regretted that advantage was not taljen of the opportunity 
offered by the introduction of some of the newer synthetic preparations to 
give their dosage only in the metric system. Preparations such as dicoumaroi, 
deoxycortone acetate, mersalyl and stilbcestrol, for instance, are almost 
universally prescribed according to the metric system. To give their dosage 
in the Imperial system as well, is not merely pedantic, it can well be 
regarded as a retrograde step. 

In the metric sjstem, weights are given in multiples or fractions of a 
gramme or of a milligram, whilst fluid measures are given in multiples or 
fractions of a millilitre. In the case of weights a sound working scheme has 
been adopted: quantities of o.i gramme or more are e.xpressed as grammes 
or fractions of a gramme, smaller quantities being expressed as milligrams 
or fractions of a milhgram. The abbreviations used are: “G.” for gramme, 
“nttr.” for milligrarn, and “ml.” for millilitre. On the recurring controversy 
of the relative value of the cubic centimetre and the millilitre, a common- 
sense compromise is adopted: “The unit of volume denoted by the term 
‘cubic centimetre’ • • ■ differs from a millilitre by so small an amount that 
the difference may be disregarded for all ordinary’ purposes”. 
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curious deletions include sulphapyridine, hexamine and Easton’s syrup. 

There are also certain changes in nomenclature which should be noted. 
For instance, “Aqua sterilisata" is now known by the more cumbersome, if 
more accurate, name of “Aqua pro injectione”', powdered digitalis as prepared 
digitalis, and strophanthin-G is now christened ouabain. Certain prepara- 
tions hitherto named “soluble — ” are now to be known as the sodium salt; 
e.g. soluble sulphathiazole is now named sulphathiazole sodium; this also 
applies to hexobarbitone, pentobarbitone, phenobarbitone, and thiopentone. 

There are now six sulphonamides in the Pharmacopoeia, i.e. succinyl- 
sulphathiazole, sulphacetamide (and its sodium salt), sulphadiazine (and 
its sodium salt), sulphaguanidine, sulphanilamide and sulphathiazole (and 
its sodium salt). Penicillin is included in the form of the calcium and spdium 
salts, the cream and sterilized cream, the injection, the oily injection, 
lozenges and the ointment. 

When the function of the Pharmacopoeia is considered, it is clear that 
considerable care must be exercised before well-tried remedies are discarded. 
Similarly, a moment’s thought will show tliat in view of the vast number of 
investigations and experiments that have to be carried out in preparing a new 
issue, there must be a considerable time-lag between the introduction of 
new remedies and their final installation in the Pharmacopoeia. 

THE METRIC AND IMPERIAL SYSTEMS 
There is still no evidence of the British Pharmacopoeia Commission being 
prepared to take a strong line in the question of the general adoption of the 
metric system. Doses are expressed both in the metric system and the 
Imperial system. Whilst there is clearly much to be said in favour of an 
official publication such as this adopting a cautious attitude in this matter, 
it is perhaps to be regretted that advantage was not taken of the opportunity 
offered by the introduction of some of the newer synthetic preparations to 
give their dosage only in the metric system. Preparations such as dicoumarol, 
deoxycortone acetate, mersalyl and stilboestrol, for instance, are almost 
universally prescribed according to the metric system. To give their dosage 
in the Imperial system as well, is not merely pedantic, it can well be 
regarded as a retrograde step. 

In the metric system, weights are given in multiples or fractions of a 
gramme or of a milligram, whilst fluid measures are given in multiples or 
fractions of a millilitre. In the case of weights a sound working scheme has 
been adopted: quantities of o.i gramme or more are expressed as grammes 
or fractions of a gramme, smaller quantities being expressed as milh'grams 
or fractions of a milligram. The abbreviations used are: “G.” for gramme, 
“ni".” for milligram, and “nJ.” for millilitre. On the recurring controversy 
of the relative value of the cubic centimetre and the millilitre, a common- 
sense compromise is adopted: “The unit of volume denoted by the term 
‘cubic centimetre’ . . . differs from a millilitre by so small an amount that 
the difference may be disregarded for all ordinary purposes”. 



SEVENTH BRITISH PHARMACOPCEIA 


475 


It is to be hoped that practitioners will adopt the advice given on the use 
of symbols in prescriptions: “In prescriptions the symbol 3 i has been used 
to represent 6o grains, and also to represent i fluid drachm; and the symbol 
5i to represent sometimes 480 grains and also to represent i fluid ounce. 
As these symbols are apt to cause confusion, it is recommended that their 
use be discontinued. Instead, when the Imperial system is employed in 
prescribing, solids should be prescribed in grains (gr.) and ounces (pz.— 
437.5 grains), and liquids in minims (m.) and fluid ounces (fl. oz.); and the 
quantities should be written in Arabic numerals. In order to avoid the 
possibility of confusion between gramme and grain the symbol G. should 
be used in prescriptions as the contraction for gramme”. 

SOME PRACTIC.tL POINTS 

So many complaints are heard these days concerning the standard of 
prescribing, that perhaps attention should be drawn to some important 
practical points in the Pharmacopceia. The official names of all drugs, 
preparations and other substances are given in Latin and in English. It is 
sometimes forgotten that the English title is as much an official title as the 
Latin one. The English title is the English name in common use and is not 
necessarily a literal translation of the Latin title. Official abbreviations of 
the Latin titles are provided. In using abbreviations it is clearly advisable 
that only the official ones should be used. The position is well summarized in 
the “General Notices” which introduce the Pharmacopceia: “For the con- 
venience of the prescriber and the dispenser, it is desirable that, if an 
abbreviation of any Latin title is used, it should be the abbreviation of the 
British Pharmacopoeia”. Alternatively, might one make a plea for the more 
general use of the English titles? 

Attention is again dratvn to the inadvisability of prescribing medicines in 
terms of domestic measures, such as teaspoons, and so forth. It is desirable 
that graduated glass measures should be used, graduated in millilitres or 
minims and fluid ounces, and that doses be prescribed in these units, 
instead of the traditional teaspoonsful and so forth. Finally, it may not be 
out of place to remind practitioners that “when an unusually large dose 
appears to have been prescribed, it shall be the duty of the pharmacist or 
dispenser to satisfy himself that the prescriber’s intention has been correctly 
interpreted”. 

Taken all in all, this is a work of which the British Pharmacopoeia Com- 
mission has every reason to be proud. It not merely maintains, but indeed 
enhances, tlie reputation of its predecessors. Both in discarding the old and 
in absorbing the new, outstanding judgment and discrimination have been 
shown. The standard of production is equally high. Unfortunately the 
Treasury, responsible for fixing a price, has not been able to emulate the 
efficiency of the Commission, with the result that it is not yet possible to 
state the price at which the volume will be available. 



CURRENT THERAPEUTICS 

VI.~CHEMOTHERAPY OF CANCER 

By JOSEPH S. MITCHELL, M.B., Ph.D., D.M.R. 

Professor of Radiotherapeutics, University of Cambridge. 

The limitations of radiotherapy and surgery are such that the need for 
effective chemotherapy of malignant diseases is one of the urgent require- 
ments of medicine. The problem is much more difficult than that of bacterial 
infections, probably because of the remarkably close biological similarity 
between the malignant and normal cells and the related absence of pro- 
tective mechanisms against the abnormal cells. It seems unlikely that any 
generally useful solution, if such exists, will be reached for many years. 
The history of the subject suggests that significant advances are most 
likely to come from developments from fundamental research in subj’ects 
not obviously related to the chemotherapy of cancer. 

At the present time, there is probably no method of radical, meaning 
permanently curative, chemotherapy for any type of cancer or allied disease. 
Perhaps the synthetic cestrogens will permanently control some cases of 
carcinoma of the prostate, but this has yet to be proved. It seems im- 
possible to repeat the interesting results claimed to have been observed at 
the end of the last century in intercurrent infections or with Coley’s mixed 
bacterial to.xins. So far, e.\'cluding surgery, radiation is the only agent which 
has produced permanent healing in any substantial number of cases of 
malignant disease and, although further improvements are likely, the 
limitations of radiotherapy are now well recognized. Understanding of the 
mechanism of the therapeutic action of radiations has been an important 
influence in recent work on chemotherapy. Probably the most important 
mechanism by which radiations kill cells is the production of gross structural 
changes in the chromosomes, following chromosome breakage, reunion and 
interchange. Mitotic inhibition per se appears to be less important. On the 
biochemical side it has been shown that therapeutic doses of radiations 
inhibit the synthesis of thymonucleic acid and everything points to a far- 
reaching metabolic disturbance, the investigation of which is in its infancy, 
but which nevertheless is likely to be very important for the development 
of chemotherapy. It seems that one useful line of approach may be the 
combination of radiation and chemotherapeutic agents. 

Within the last ten years, a defim'te approach has been made to practical, 
although limited, palliative chemotherapy, which as yet has been found 
useful mainly in some of the less common diseases. Some of these agents may 
not stand the test of time but, within their limitations, mark real advances. 
Points of importance brought out by recent work are the specificity of 
different therapeutic agents in different diseases and the difference in 
response to different agents shown by individual cases of apparently the 
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same disease. The clinical evaluation of any agent of real chemotherapeutic 
promise in this field, especially if used in combination with radiotherapy, 
involves painstaking clinical and laboratory investigation of adequate 
numbers of patients for at least three to five years, with systematic follow-up, 
which can be continued indefinitely if necessary, and if possible with 
adequate controls. Only critical clinical investigation of this type, with the 
best possible treatment of the individual patient, will provide correct 
assessment of the therapeutic value of any agent which appears to continue 
to be useful. While not minimizing the value of genuine temporary benefit 
from any particular treatment, one must avoid the pitfalls of uncritical 
acceptance of new remedies. The history of the chemotherapy of cancer 
provides a very sad warning. Nevertheless, there are a few practical chemo- 
therapeutic agents which can be justifiably used in some cases. These may 
be classified as follows: — 

(a) Radio-active isotopes, especially radiophosphorus and radio-iodine. 

(b) Radiomimetic chemotherapeutic agents, viz., the nitrogen mustards 
and urethane. 

(c) Hormones and hormone-like agents, especially stilbcestrol and 
testosterone. 

(d) Miscellaneous agents, of which arsenite, and stilbamidine and penta- 
midine are the most important. 

There are, of course, many other substances of contemporary interest, including 
bacterial polysaccharides, colchicine derivatives, a-p-diphenyl ethylamines, acri- 
flavine, auramine, 2-methyl-i-4-naphthahydroquinone diphosphate, toluidine blue 
and teropterin, for which as yet no assessment of the therapeutic value when used 
alone or in combination with radiations is available. The literature is voluminous, 
but two recent general surveys may be mentioned (i, 2). 

RADIO-ACTIVE ISOTOPES 

It can now be accepted, mainly as a result of American work, that radio- 
phosphorus, used as inorganic phosphate (3-11), and to a much smaller 
extent — at least so far as malignant condition are concerned — the radio- 
iodines, especially {9, 12-17), can be justifiably employed as therapeutic 
agents for internal medication in suitable cases. 

The chemotherapeutic use of radio-active isotopes is essentially a form 
of radiotherapy and, in general, will require the experience of a radio- 
therapist and the collaboration of a physicist trained both in radiotherapeutic 
dosimetry and the techniques of handling and measurement of radio- 
active isotopes. The clinical problems include those met with in the use of 
external radiation, and further, it is essential to correlate the dosage of the 
radio-active isotope with the radiation dose in roentgen units (18,19) 
received by both the abnormal cells and the normal radiosensitive cells, 
especially those of the bone marrow and reproductive organs. The risks of 
administering internally any radio-active substance must be studied and 
estimated in each case, and the protection of both personnel and patients 
must be carefully planned and supervised. 
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Radiophosphorus . — Radiophosphorus, has a half-life of 14,3 days and 

emits only beta particles, the average energy of which is 0.70 million electron 
volts. It is usually administered intravenously in the form of an isotonic 
solution of NajHPO^ containing initially at least 300 microcuries of P^^ in 
15-1S mgm. of anhydrous Na^HPO^ per c.cm. If supplied in the form of 
potassium salts, it has usually been given by mouth. Oral administration is 
apparently satisfactory if the phosphate solution is administered two hours 
before breakfast with avoidance during the period of treatment of iron 
compounds, alumina and milk. Under these conditions, it is usually assumed 
that 75 per cent, of the radiophosphonis is absorbed. 

With regard to dosimetry, it can be shown that for P’-, (a) i microcurie per gm. 
of tissue delivers a dose of 38.5r per 24 hours at constant concentration; (b) neg- 
lecting excretion, i microcurie destroyed per gm. delivers 795r and ir is delivered 
by 1.26 microcuries destroyed per Idlogram of tissue, and (c) taldng into account 
excretion with the assumption of a “biological half-life” of eleven days, i micro- 
curie destroyed per gramme gives a dose of 6ior, hence 6 millicuries destroyed in a 
70 kilogram man deliver a dose of appro.ximately 5or in an equivalent over-all 
time of the order of 16 days.* These calculations are only approximate. It has yet 
to be proved that equal biological effects are produced by equal energy absorption 
of external gamma radiation and of the radiation from P^-; there are suggestions 
that the biological effects of the latter are less. Further, in radio-active isotope 
therapy it is often essential to measure the differential absorption ratio (D..'\.R.), i.e., 
the ratio of the concentration of the radio-active material in a particular tissue to the 
mean concentration in the body as a whole. The possibility of delivering a thera- 
peutically useful dose of radiation in any particular case can thus be detemiined with 
reasonable certainty by measurement of the D.A.R. with tracer doses (20). 

“In the clinic at the University of Chicago, it has been customary to treat lyni- 
phomas and leukaemias by the administration of small doses (ca. r millicurie) 
once to twice weekly over varying periods, depending upon the response. Poly- 
cythemia rubra vera has been treated by a single intravenous admimstration of 
6 to 8 millicuries. As in roentgen-therapy further treatment is determined by the 
time of recurrence of disease" (ro). It seems that one can treat a typical case of 
chronic myeloid leukaemia with an initial dose of 2 millicuries of P’% followed by 
perhaps 4 or 5 doses of i me. at 3- or 4-day intervals, and then doses of i me. weekly 
until the total white cell count has fallen to 30,000 per c.nun.; then one or two 
further doses of i me. may be given subsequently at longer intervals. The general 
clinical picture must obviously be the main guide, as with conventional radiotherapy. 

Radiophosphorus has been used in the treatment of patients since 1936- 
The only disease in which it has been found to give better results than X-ray 
therapy is polycythcemia vera, and it is generally believed to be the treatment 
of choice in this condition. Different patients vary greatly in their response 
to the same dose. It usually takes two to three months after the P^" for the 
red-cell count to settle down to the lower level. It is claimed that remissions 
after treatment have lasted up to four years. 

In chronic myeloid and chronic lymphatic leukeama, the results and limita- 
tions of radiophosphorus therapy appear to be similar to those of X-ray 
therapy. In these conditions, supplementary X-ray therapy to the spleen 
or to lymph nodes may be needed. Even in the treatment of chronic myeloid 


calculations are based on the relation that ir of the usual filtered gamma 
radiation from radium corresponds to an energy absorption of 93.1 ergs per gm. 
of water. 
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leukaemia there appears to be a tendency to rely on X-radiation and to 
discard radiophosphorus as less safe. In most cases of lymphosarcoma, 
treatment with radiophosphorus is probably less beneficial than with 
X-rays. The response of Hodgkin's disease to P^“ is very variable and on the 
whole unsatisfactory. Radiophosphorus is useless in the rare diseases: acute 
leukaemias, monocytic leukaemia and multiple myelomatosis. 

It is important to emphasize that radiophosphorus, used in the form of 
inorganic phosphate, is of no therapeutic value in cancers generally. I am 
doubtful if the use of P^- as inorganic phosphate will stand the test of 
time as a therapeutic agent. Probably, selectively concentrated organic 
compounds containing radio-active isotopes are more promising. 

Whenever radiophosphorus is administered internally as inorganic 
phosphate, its deleterious effects on the normal tissues must be considered, 
especially on the reproductive organs, bone marrow, and lymphoid tissue, 
and also, when the e.vpectation of life is considerable, on the kidneys. It is 
important to recognize that all proliferating cells, normal and malignant, 
concentrate the radiophosphorus in the process of utilizing inorganic 
phosphate for the synthesis of important cell constituents, including ribo- 
nucleic and thymonucleic acids. 

The reality of these possible dangers has been demonstrated histologically by 
Platt (ai) in patients treated with radiophosphorus. The histological changes 
observed were similar to those produced by external irradiation and striking 
changes were found in the bone marrow, lymph nodes and spleen. In addition, 
significant renal changes were observed and “can probably be attributed to the 
concentration that occurs in the nephron during the process of filtration and re- 
absorption”. “Finally, serious consideration must be given to the changes in the 
testes and ovaries of patients who are in the reproductive period of life. Observation 
of these organs confirms the possibility that spermatogenesis and oogenesis may 
decrease or disappear, with development of sterih'ty, in young persons given radio- 
phosphorus”. Genetic injury is probably of less importance. 

Another more remote risk from the use of radiophosphorus in the treat- 
ment of patients with a long expectation of life is late carcinogenesis, 
meaning the possibility of induction of leukaemias and osteogenic sarcoma 
after a latent period, which may be five years as a minimum, but is probably 
much longer. It is difficult as yet to assess this risk, especially in view of 
the natural history of polycythsemia vera with its tendency to development 
of leukaemic states, and probably in many cases the doses of radiation from 
the radiophosphorus are too small to be dangerous. Nevertheless, in my 
opinion, it is usually unwise to employ radiophosphorus in the treatment of 
patients of either sex in the reproductive period of life, and caution is 
necessary in patients when the expectation of life e.xceeds five years. 

In general, it must be concluded that therapeutic trials of radio-active 
isotopes should be limited to cancer and allied diseases, including poly- 
cythasmia vera. With rare exceptions, radio-isotope therapy should not be 
used in non-malignant conditions until more evidence is forthcoming. 
Further, the opinion has been e.xpressed that in the present state of 
knowledge, radio-active isotopes should in no event be used in the treat- 
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Radiophosphorus. — Radiophosphorus, has a half-life of 14.3 days and 

emits only beta particles, the average energ}"^ of which is 0.70 million electron 
volts. It is usually administered intravenously in the form of an isotonic 
solution of NajHPO^ containing initially at least 300 microcuries of in 
15-18 mgm. of anhydrous Na^HPOi per c.cm. If supplied in the form of 
potassium salts, it has usually been given by mouth. Oral administration is 
apparently satisfactory if the phosphate solution is administered two hours 
before breakfast with avoidance during the period of treatment of iron 
compounds, alumina and milk. Under these conditions, it is usually assumed 
that 75 per cent, of the radiophosphorus is absorbed. 

With regard to dosimetry, it can be shown that for (a) i microcurie per gni. 
of tissue delivers a dose of sS.jr per 24 hours at constant concentration; (b) neg- 
lecting excretion, i microcurie destroyed per gm. delivers ypsr and ir is delivered 
by 1.26 microcuries destroyed per kilogram of tissue, and (c) taking into account 
excretion with the assumption of a “biological half-life” of eleven days, i micro- 
curie destroyed per gramme gives a dose of 6ror, hence 6 millicuries destroyed in a 
70 kilogram man deliver a dose of approximately sor in an equivalent over-all 
time of the order of r6 days.* These calculations are only appro.ximate. It has yet 
to be proved that equal biological effects are produced by equal energy absorption 
of e.vtemal gamma radiation and of the radiation from P^-; there are suggestions 
that the biological effects of the latter are Jess. Further, in radio-active isotope 
therapy it is often essential to measure the differentia) absorption ratio (D.A.R.), t.e., 
the ratio of the concentration of the radio-active material in 3 particular tissue to the 
mean concentration, in the body as a whole. The possibility of delivering a thera- 
peutically useful dose of radiation, in any particular case can thus be detemtined with 
reasonable certainty by measurement of the D.A.R. with tracer doses (20). 

“In the clinic at the University of Chicago, it has been customary to treat lyni- 
phomas and leukaemias by the administration of small doses {ca. i millicurie) 
once to twice weekly over varying periods, depending upon the response. Poly- 
cythemia rubra vera has been treated by a single intravenous admirustraiion of 
6 to S millicuries. As in roentgen-therapy further treatment is determined by the 
time of recurrence of disease” (lo). It seems that one can treat a typical case of 
chronic myeloid leukaemia with an initial dose of z millicuries of P^*, followed by 
perhaps 4 or 5 doses of 1 me. at 3- or 4-day intervals, and then doses of i me. weekly 
•until the total white cell count has fallen to 30,000 per c.mm.; then one or two 
further doses of i me. may be given subsequently at longer intervals. The general 
clinical picture must obviously be the main guide, as with conventional radiotherapy. 

Radiophosphorus has been used in the treatment of patients since 193^- 
The only disease in which it has been found to give better results than X-ray 
therapy is polycythcemia vera, and it is generally believed to be the treatment 
of choice in this condition. Different patients vary greatly in their response 
to the same dose. It usually takes two to three months after the for the 
red-cell count to settle down to the lower level. It is claimed that remissions 
after treatment have lasted up to four years. 

In chronic myeloid and chronic lymphatic leukctmia, the results and limita- 
tions of radiophosphorus therapy appear to be similar to those of X-ray 
therapy. In these conditions, supplementary X-ray therapy to the spleen 
or to lymph nodes may be needed. Even in the treatment of chronic myeloid 

•These calculations arc based on the relation that ir of the usual /jltcred gamma 
radiation from radium corresponds to an energy absorption of 93- » ergs per gm. 
of water. 
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satisfactory is Hodgkin's disease. It is not justifiable to use it in early cases 
because X-ray therapy is much more effective and far safer, but in advanced 
cases, especially when the radioresistant stage has been reached, nitrogen 
mustard will often produce useful, occasionally dramatic, temporary re- 
missions. The remissions are usually short — often only four to eight weeks, 
but rarely up to six months. Re-treatment with nitrogen mustard is possible 
in a few cases, although not within two months. It has been found that 
previously radioresistant cases have become radiosensitive again after 
treatment with nitrogen mustard, but whether this applies to cases pre- 
viously treated with total body radiation is uncertain. 

Similar palliative effects, which are often disappointingly brief and on the 
whole less satisfactory, although still useful, are seen in generalized lympho- 
sarcoma, and have also been observed in chronic lymphatic leukemia, 
follicular lymphoblastic reticulosarcoma, and mycosis fungoides (30). 
Some benefit may be obtained in chronic myeloid leukemia; acute leukemias 
do not respond. There is evidence that nitrogen mustard therapy is of some 
value in polycythsemia vera, but as yet it is too soon to assess this (10). It 
is reported that temporary improvement is obtained in some cases of 
carcinoma of the bronchus, but one cannot be optimistic about the value of 
nitrogen mustard used alone, or in combination with radiation in this only 
too common and terrible disease. In cancers generally, the “kis' ’-nitrogen 
mustard has no beneficial effect. 

With regard to the dose and method of administration of the “6ti”-nitrogen 
. t mustard, the usual course of treatment recommended cozisists of four daily iatra- 
f venous injections, each of o.i mgm. of the methyl-6ts{6eM-chlorethyl)amine 
hydrochloride per kilogram of body weight, (i lb. = 0.454 kgm., so that the unit 
dose for a man of weight 9 st. 8 lb. is 6.1 mgm., say 6 mgm.). I think it is often 
wiser to give the unit doses on alternate days instead of on consecutive days, and 
also sometimes to reduce the dose or the number of treatments. 

The nitrogen mustard — methyI-6«(6era-chlorethyl)amine hydrochloride 
— ^must be given intravenously. Extravasation will produce a quite severe 
local reaction. Thrombosis of the vein injected may occur occasionally. 

The solution must be made up freshly, as follows: — 10 c.cm. of sterile saline are 
injected by means of a 10 c.cm. syringe into the ampoule containing 10 mgm. of 
the compoimd, which is an easily soluble white crystalline powder. After dissolving, 
the calculated volume of solution containing i mgm. per c.cm. is drawn up into 
the syringe. The rest of the solution must be discarded. 

. These compounds are unstable and the pharmacological effects appear to 
/ be due to the formation of a cyclic ethylenimonium cation (22, 31). The 
solution of nitrogen mustard must be used immediately, and can be in- 
jected directly into one of the veins of the arm, but it seems preferable to 
inject it into a normal saline intravenous drip system already set up and 
running. 

Many of the patients complain of nausea, and some vomit within a few 
hours after the injection. The nausea and vomiting usually settle down 
within six hours and seem to be minimized by administration of 20 mgm. 
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ment of children suffering from non-malignant diseases. I personally would 
exclude the internal therapeutic use of radio-active isotopes in any conditions 
in children. 

Radio-iodines . — ^Although the short-lived isotope 1 ^^° (of half-life 12.6 
hours) has been used in some of the pioneer w’ork (12, 15), it appears that 
the isotope, (of half-life S days) is the most suitable radio-iodine for 
therapeutic use. With this latter isotope (P^^), i microcurie destroyed per 
gram of tissue delivers a dose of appro.ximately layr. 

Most of the clinical trials of the radio-iodines in the U.S.A. have been 
carried out in cases of hyperthyroidism (12-17). It is evident that selected 
cases respond satisfactorily. As yet there is no evidence of risk of carcino- 
genesis, but insufficient time has as yet elapsed. With the tissue doses 
given, of the order of 500or, there is probably little risk of late carcino- 
genesis, but obviously great caution is necessary. It appears that radio- 
iodine may have a useful place in the treatment of cases of hyperthyroidism 
which recur after surgery. Apart from this group of cases, until further 
information is available, it is probably wise to restrict clinical therapeutic 
trials of the radio-iodines to the more difficult problem of carcinoma of the 
thyroid. Only a very small proportion of all cancers of the thyroid retain the 
function of iodine concentration sufficiently to deliver therapeutically useful 
doses tvith radio-iodine. There are e.xtremely rare cases of carcinoma of the 
thyroid, in which functional secretion is a striking feature of both the 
primary and metastases, and dramatic results can be obtained by radio- 
iodine therapy (15). Unfortunately, these interesting and widely discussed 
cases are uncommon, and there appears to be only a limited field for clinical 
trials of the therapeutic possibilities of the radio-iodines. “The vast majority 
of thyroid cancers are totally tmaffected by radio-iodine” (9). 

RADIOMIMETIC CHEMOTHERAPEUTIC AGENTS 
Nitrogen mustards . — ^The therapeutic possibilities of this group of com- 
pounds were recognized in 1943 by Gilman and Philips (22) in the course 
of chemical warfare research, and a number of reports of clinical trials 
appeared in 1946 (23-25). The work was based on the pharnracological 
resemblance, including mitotic inhibition and damage to proliferating cells 
and lymphocytes, of the mustard-gas series of chemical warfare agents. It 
was supported by the important discovery in 1943 by Auerbach that these 
chemicals produce gene mutations and chromosome rearrangements 
similar to those induced by X-rays (see Darlington and Roller, 26). There 
are many recent reports of further clinical trials (r, 2, 10, 27, 28, 29). 

The nitrogen mustard used most widely has been the bis compound, 
methyl-i«(6etfl-chlorethyl)amine hydrochloride. This agent is highly 
toxic and must be employed wdth the greatest care. Although it will probably 
be superseded, it is generally recognized to have a definite, although limited, 
palliative therapeutic value. The condition in which the response is most 
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satisfactory is Hodgkin’s disease. It is not justifiable to use it in early cases 
because X-ray therapy is much more effective and far safer, but in advanced 
cases, especially when the radioresistant stage has been reached, nitrogen 
mustard will often produce useful, occasionally dramatic, temporary re- 
missions. The remissions are usually short — often only four to eight weeks, 
but rarely up to six months. Re-treatment with nitrogen mustard is possible 
in a few cases, although not within two months. It has been found that 
previously radioresistant cases have become radiosensitive again after 
treatment with nitrogen mustard, but whether this applies to cases pre- 
\iously treated with total body radiation is uncertain. 

Similar palliative effects, which are often disappointingly brief and on the 
whole less satisfactory, although still useful, are seen in generalized lympho- 
sarcoma, and have also been observed in chronic lymphatic leuksemia, 
follicular lymphoblastic reticulosarcoma, and mycosis fimgoides (30). 
Some benefit may be obtained in chronic myeloid leukremia; acute leukemias 
do not respond. There is evidence that nitrogen mustard therapy is of some 
value in polycythaemia vera, but as yet it is too soon to assess this (10). It 
is reported that temporary improvement is obtained in some cases of 
carcinoma of the bronchus, but one cannot be optimistic about the value of 
nitrogen mustard used alone, or in combination tvith radiation in this only 
too common and terrible disease. In cancers generally, the “ift”-nitrogen 
mustard has no beneficial effect. 

With regard to the dose and method of administration of the “6w”-mtrogen 
" i mustard, the usual course of treatment recommended consists of four daily intra- 
■ "I venous injections, each of o.x mgm. of the methyl-6ii(6efa-chlorethyl)airune 
hydrochloride per kilogram of body weight, (i lb. = 0.454 kgm., so that the unit 
dose for a man of weight 9 st. 8 lb. is 6.r mgm., say 6 mgm.). I think it is often 
wiser to give the unit doses on alternate days instead of on consecutive days, and 
also sometimes to reduce the dose or the number of treatments. 

The nitrogen mustard — methyI-6£t(6eta-chlorethyl)amine hydrochloride 
— must be given intravenously. Extravasation will produce a quite severe 
local reaction. Thrombosis of the vein injected may occur occasionally. 

The solution must be made up freshly, as follows: — 10 c.cm. of sterile saline are 
injected by means of a 10 c.cm. syringe into the ampoule containing 10 mgm. of 
the compound, which is an easily soluble white crystalline powder. After dissolving, 
the calculated volume of solution containing r mgm. per c.cm. is drawn up into 
the syringe. The rest of the solution must be discarded. 

These compounds are imstable and the pharmacological effects appear to 
be due to the formation of a cyclic ethylenimonium cation (22, 31). The 
solution of nitrogen mustard must be used immediately, and can be in- 
jected directly into one of the veins of the arm, but it seems preferable to 
inject it into a normal saline intravenous drip system already set up and 
running. 

Many of the patients complain of nausea, and some vomit within a few 
hours after the injection. The nausea and vomiting usually settle down 
^ within six hours and seem to be minimized by administration of 20 mgm. 
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of pyridoxine, three times daily by mouth. There is usually anorexia during 
the course of injections. 

Far more serious is the risk of damage to the bone marrow and lymphoid 
tissue. It is essential to have frequent blood counts, e.g., on alternate days 
during the injections and twice weekly for three weeks afterwards, then 
weekly for several weeks. It is desirable to examine the sternal marrow before 
starting treatment. In some cases it has been necessary to give several blood 
transfusions after the nitrogen mustard treatment. 

The similarity of the effects of the nitrogen mustard to those of X- 
radiation is striking; probably a dose of o.i mgm. per kgm. corresponds to 
between 25 and 5or of total body X-radiation. 

Urethane . — Urethane (ethyl carbamate), was found to inhibit the growth 
of various animal tumours (Haddow and Sexton, 32). This was followed by 
a clinical trial in which the radiomimetic action of urethane in leuktemia 
was discovered (r, 33). Further clinical trials have been reported (i, 2, 34, 
35, 36). It is yet too soon to judge the therapeutic value of urethane, but 
there is no doubt that it produces satisfactory remissions in some cases of 
chronic myeloid and of chronic lymphatic leukaemia. It is probably more 
effective in the former type. “It now appears that while urethane has 
almost certainly no practical advantages over X-ray therapy, the degree of 
response . . . may be very similar in the two cases” (37, p-S^)- Craver (29) 
considers that “urethane may produce remission of chronic leuktemia, 
usually only after administration for a few to several weeks, and in only 
about one-fourth to one-third of the cases”. 

The dose of urethane is 3 to 4 gm. per day, usually by mouth, i.e. i 
gm., either in a mixture or in capsules, three or preferably four times 
daily. Nausea occurs in some cases, but in these the drug can be given 
rectally in saline or even intravenously. The length of time of administra- 
tion depends upon the clinical and haeraatological progress and is often three 
to five weeks. Urethane is not very toxic (but see 34) and promises to be a 
useful aid in the treatment of chronic leukaemias. It does not appear to be 
useful in cancers generally. Occasionally, although not generally, it is 
beneficial in multiple myelomatosis (38). 

HORMONES AND HORMONE-LIKE CHEMOTHERAPEUTIC AGENTS 

Cancer of the prostate . — ^The only reasonably successful chemotherapy yet 
available for cancer is the use of synthetic cestrogens, in particular stil- 
boestrol, in the treatment of cancer of the prostate. There is not the slightest 
doubt as to its great palliative value even in advanced cases with metastases 
in the bones and lungs. 

“The use of stilbocstrol appears to give a significant increase in the expectation 
of life, and in particular to reduce the alarming mortality of the first year” (1). 

It has yet to be proved whether it is possible to use stilbcestrol to control 
cases of cancer of the prostate permanently or for long periods. 
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It is well knotra that the anti-androgenic treatment of cancer of the 
prostate was introduced by Huggins in 1941 (see 38, 2, i). Stilbcestrol had 
been introduced by Dodds et al. (40) in 1938, and Huggins and his col- 
laborators used it in cancer of the prostate with strikingly beneficial results, 
which have been confirmed throughout the world. It is worthy of comment 
that Huggins (39) is still of the opinion that “for most patients, it is less 
efficient than castration”. Nevertheless, the objections to the latter are such 
that it is seldom used, at least in this country. 

Cancer of the prostate is still a surgical disease. It is estimated that 
although only a few per cent, of cases are seen sufficiently early for radical 
prostatectomy, about 90 per cent, of the cases have some degree of urinary 
obstruction requiring surgery. The importance of histological confirmation 
must also be mentioned. 

A useful plan of dosage of stilbcestrol is to start with a l mgm. tablet t.d.s. by 
mouth, and increase the dose daily by 1 mgm. t.d.s. up to 5 mgm. t.d.s., and then 
increase in some cases further to 5 mgm. four times daily. The serum acid phos- 
phatase should always be estimated before giving stilbcestrol and if raised, as when 
osseous metastases are present, its fall after stilbcestrol therapy is an index of 
response and a general, although not invariably reliable, guide to the determination 
of the maintenance dose. After continuing with 13-20 mgm. daily for weeks or 
months, according to the clinical response, the dose is gradually reduced to the 
maintenance level, which in some cases remains at 10-15 mgm. daily. It is of vital 
importance not to discontinue the stilbcEstroI under any conditions. It must be 
impressed upon the patient that he has to continue to take it for the rest of his life. 

In a few cases, stilbcestrol produces nausea or vomiting. Diencestrol can 
be substituted but is probably less effective. Alternatively, and often pre- 
ferably, the stilbcestrol can be given intramuscularly. I use a solution 
containing 50 mgm. of stilbcestrol in i c.cm. of peanut oil. Pyridoxine 
appears to reduce the nausea in some ceases. 

The main side-effecxs of stilbcestrol therapy are testicular atrophy and 
impotence, which are inevitable; enlargement of the breasts, and pigmenta- 
tion of the nipples, surgical scars and mid-scrotal line occurs in many 
cases. None of these effects is an indication for discontinuing the stilbcestrol. 

Probably less than ten per cent, of cases fail to respond initially to stil- 
faoestrol. To produce an initial response it seems to be rare to require 
doses higher than those suggested. The initial beneficial effects are often 
dramatic, especially with metastases in the bones, with pathological frac- 
tures, and with pulmonary metastases. There appears to be a useful place for 
the combination of palliative radiotherapy with stilbosstrol, especially in the 
treatment of the skeletal metastases. With stilbcestrol, as so frequently is the 
case with other agents used to treat cancer, the effects are not permanent, 
and in most cases, after a variable interval of time which may be several 
years, symptoms recur. Increase of the daily dose of stilbcestrol often pro- 
duces a temporary improvement, and although occasionally the remission 
may last for perhaps a year, usually the prognosis is poor. In some of these 
stilbcestrol-resistant cases X-ray therapy is still of palliative value. In these 


484 


THE PRACTITIONER 


relapses, often the metastases alone progress while the prostate itself 
remains atrophic. 

Cancer of the breast: (a) Siilboestrol . — ^The success of stilboestrol in the 
treatment of carcinoma of the prostate was followed by largely empirical 
clinical trials of synthetic cestrogens in various types of advanced malignant 
disease. Limited success has been obtained in some cases of advanced 
cancer of the breast (41, 42). In a discussion of preliminarj" results (43) 
without controls, it was reported that of 168 cases, 41 were “improved” 
and six showed “spectacular improvement”. Patients over the age of 
sixty respond much more often than do younger patients. The beneficial 
effects are seen principally when the soft tissues, and not the bones, are 
involved. There is no evidence that stilboestrol prevents the development of 
metastases. It is not yet possible to assess the value of stilboestrol in ad- 
vanced cancer of the breast, but the beneficial results are. certainly only 
palliative and temporary. There is no adequate information as to dosage. 

It seems wise in general to employ rather high doses, such as 35-50 mgin. and eyen 
occasionally 100 mgm., daily, given preferably intramuscularly, but good palh’ad%'e 
results are sometimes seen tvich much smaller doses or with doses such as 35 mgm. 
repeated once a formight. 

There is great individual variation in the response of the patients to 
stilboestrol. Of the undesirable side-effects, nausea and vomiting are fre- 
quent and appear to be helped by pyridoxine, 20 mgm. b.d. or t.d.s.; the 
most important is the induction of “menstruation” or metrorrhagia, which 
is erratic in its occurrence and occasionally severe, but concerning the 
possibility of which the patient should always be warned. Rarely, even with 
small doses, there is mild mental confusion wluch disappears after stopping 
the stilboestrol. 

Stilboestrol and X-radiation are often used in conjunction, and especially 
in the case of skeletal metastases small doses of radiation are frequently of 
great palliative value. 

(b) Testosterone . — Beneficial effects of large doses of testosterone have been 
described in some cases of advanced cancer of the breast, especially with 
skeletal metastases (44-48). Testosterone can be used for patients of any 
age. The usual dose of testosterone propionate in the treatment of skeletal 
metastases from cancer of the breast is 25 mgm. daily by intramuscular 
injection, or 50 mgm. on alternate days. Useful results have been reported 
with total doses of 500 mgm., but doses as large as 4000 mgm. in too days 
have been given. These doses will produce at least minor signs of virilism' 
and of course temporary amenorrhoea. It is said that in some patients there 
is a danger of severe hypercalca:mia, so tliat estimations of the serum calcium 
should be done. 

The most important beneficial effects reported are relief of pain and re- 
calcification of osteolytic metastases. Plowever, these beneficial results are 
produced in only a small proportion, perhaps 15 per cent, of the patients 
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treated, and are of course only temporar)'. Some patients are made worse 
by testosterone. It is yet too soon to assess the therapeutic value of this 
interesting development. 

MISCELLANEOUS CHEMOTHERAPEUTIC AGENTS 
Arsenic . — Inorganic arsenic, in the form of Fowler’s solution (potassium 
arsenite), still has a useful though minor place in the treatment of chronic 
myeloid leukaemia. It is also given in chronic lymphatic leukffimia and 
Hodgkin’s disease, but in these conditions it usually appears to be con- 
siderably less effective. It is said that a leuksemia responding dramatically 
to arsenic should be suspected of being monocytic in type (49). Arsenite 
will produce a remission in probably most cases of chrom’c myeloid 
leukaemia in the early stages, but of greater importance is the possibility 
of producing a remission in some cases which have reached the radio- 
resistant stage. 

The method of administration of Fowler’s solution (Liq. arsenicalis) generally 
used is as follon-s: — The initial dose is 5 minims t.d.s., either immediately after 
or with meals. On consecutive days, each dose is increased by i minim up to 10-13 
minims t.d.s., or even higher up to tolerance. This level is continued for seven 
days, or as suggested by the blood picture, and then each dose is reduced by x 
minim each day, luitil a maintenance dose of $ to 8 minims t.d.s. is reached. This 
must be continued indefinitely and mild toxic symptoms should be disregarded. 

Arsenic is the oldest chemotherapeutic agent for leuksmia which has 
stood the test of time. It was first used by Lissauer in 1865, and its use 
was revived in 1931-2 (50). Radio-arsenic has recently been used in clinical 
trials in leukemias. 

Stilbamidine and pentamidine . — An interesting recent development, 
sufficiently convincing to justify clinical trials, is the therapeutic application 
of stilbamidine (4,4'-diamidino-stilbene) and pentamidine (4,4'-[penta- 
methylene-dioxyjdibenzamidine), combined with a diet low in animal 
protein, in multiple myelomatosis, reported by Snapper (51, 52). By no 
means all cases respond, but in some the effects are dramatic and in par- 
ticular there is a striking relief of pain. It must be emphasized that the 
treatment is paOiative, merely checking the progress of the disease, and 
that the beneficial effects are temporary, with relapses in some cases after 
six months. There is great individual variation in the response of different 
cases; some respond to either stilbamidine, pentamidine, urethane (38), or 
X-radiation, and not appreciably to any of the others. 

Most of the trials have been carried out with stilbamidine, but pen- 
tamidine should probably be examined more widely to avoid the possibility 
of delayed side-effects. So far, there is no evidence that stilbamidine alone 
or in combination with X-radiation is therapeutically effective in any of the 
common types of advanced cancer. 

Stilbamidine is usually administered intravenously, but appears to be satisfactory 
when given intramuscularly in 5 c.cm, of 3 per cent, novocain. For intravenous 
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relapses, often the metastases alone progress while the prostate itself 
remains atrophic. 

Cancer of the breast: [d) SiilbmiroL — The success of stilbcestrol in the 
treatment of carcinoma of the prostate was foliowed by largely empirical 
clinical trials of synthetic cestrogens in various types of advanced malignant 
disease. Limited success has been obtained in some cases of advanced 
cancer of the breast (41, 42). In a discussion of preliminar}' results (43} 
without controls, it rvas reported that of 16S cases, 41 were “improved” 
and six showed “spectacular improvement”. Patients over the age of 
sixty respond much more often than do younger patients. The beneficial 
effects are seen principally when the soft tissues, and not the bones, are 
involved. There is no evidence that stilbcestrol prevents the development of 
metastases. It is not yet possible to assess the value of stilbcestrol in ad- 
vanced cancer of the breast, but the beneBcial results are. certainly only 
palliative and temporary. There is no adequate information as to dosage. 

It seems wise in general to employ rather high doses, such as 35-50 mgm. and even 
occasionally too mgm., daily, given preferably intrantuscularly, but good palliative 
results are sometimes seen tvith much smaller doses or with doses such as 35 mgro. 
repeated once a fortnight. 

There is great individual variation in the response of the patients to 
stilbosstrol. Of the undesirable side-effects, nausea and vomiting are fre- 
quent and appear to be helped by pyrido.vine, 20 mgm. b.d, or t.d.s.; the 
most important is the induction of “menstruation” or metrorrhagia, which 
is erratic in its occurrence and occasionally severe, but concerning the 
possibility of which the patient should always be warned. Rarely, even with 
small doses, there is mild mental coatuslon which disappears after stopping 
the stilbcestrol. 

Stilbcestrol and X-radiation are often used in conjunction, and especially 
in the case of skeletal metastases small doses of radiation are frequently of 
great palliative value. 

(b) Testosterone . — Beneficial effects of large doses of testosterone have been 
described in some cases of advanced cancer of the breast, especially with 
skeletal metastases {44-48). Testosterone can be used for patients of any 
age. The usual dose of testosterone propionate in the treatment of skeletal 
metastases from cancer of the breast is 25 mgra, daily by intramuscular 
injection, or 50 mgm. on alternate days. Useful results have been reported 
with total doses of 500 mgm., but doses as large as 4000 mgm. in roo days 
have been given. These doses will produce at least minor signs of virilism 
and of course temporary amenorrhoea. It is said that in some patients there 
is a danger of severe hypercalcmmia, so that estimations of the serum calcium 
should be done. 

The most important beneficial effects reported are relief of pain and re- 
calcification of osteolytic metastases. However, these beneficial resuJts are 
produced in only a small proportion, perhaps 15 per cent, of the patients 
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injection, the stilbamidine (di-isethionate) is dissolved in lo c.cni, of distilled water. 
The solution should not be autoclaved. The dosage is as follows: — first injection 
of 50 mgm. is given, followed two days later by too mgrn. Thereafter, 150 nigni. is 
giv'en, usually on every other day, but in some cases daily. It is probably wiser to 
continue to a total dose of 4 to 5 gm., but good palliative results have been obtained 
after a gm. A few patients complain of sweating and dizziness after the injection, 
and this appears to be prevented by giving 1/200 10 1/150 grain of atropine sulphate 
before the stilbamidine. A'lost of the patients lose their appetites and develop a 
curious grey cyanosis at tire end of the course of injections; tliese effects disappear 
rapidly when the injections are stopped. The relief of pain often begins after the 
third or fourth injection, and is sometimes so rapid that, to avoid the risk of new 
pathological fractures, caution is necessary in allowing the patients to get up. It is 
said that no benefit is obtained when the treatment is accompanied by a diet high 
in protein. 

There is one rather common delayed toxic side-effect of stilbamidine 
treatment, namely, the “dissociated trigeminal antesthesia”, which is well 
recognized (53-56) and which, although usually trivial, is a serious problem 
in a few cases. 

Snapper (51) observed it in four out of twenty patients. Napier (56) and Har- 
greaves (57) observed it much more frequently. The neuropathy may appear about 
three to four months after the end of the course of injections; it usually lasts several 
months and has a tendency to spontaneous recovery. There is loss of sensation to 
light touch only, with paraesthesiae, in the trigeminal areas. 

This side-effect is probably not a serious drawback to the use of stil- 
bamidine in the palliative treatment of multiple myelomatosis, but it is 
evident that the therapeutic value of pentamidine and other amidines, which 
do not show this to.xic effect, must be explored. Snapper {51), for instance, 
has said that “pentamidine was given every other day in intramuscular 
injections of 100 mgm. dissolved in 5 c.cm. of distilled water. The total 
dosage given varied between 2 and 3 grams”. 
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pain in the face, especially when bilateral should, in the absence of positive signs, 
suggest a psychogenic origin. Usually careful history taking will bring out points in 
support of or against this diagnosis. 


TRE.\T.MEJiT 

s an initial step in the treatment of trigeminal neuralgia, a careful dental overhaul 
lould be undertaken, but unless some definite pathology is found extractions should 
ot be carried out. The antrum should be X-rayed, and washed out in doubtful 
ises. Attention to general health is important. The patient should be informed of 
le nature of the complaint, particular stress being placed on the fact that long 
nervals may occur between attacks. Assurance should be given that drugs are 
vailable that can mitigate the pain. 

Medicinal treatment . — ^This must be given a proper trial in every case; alcohol 
ijection or operation should only be considered if the interval between attacks is 
hort and if other measures have failed. These procedures should not be discussed 
nth the patient in the early stages of the complaint. In mild cases the following 
nixture may relieve pain; — 

S Potassium bromide 

Tincture of gelsemium 

Phenazone 

Water 

Sig. i oz. (14.2 c.cm.) three times daily 

When the pain is more severe a powder containing aspirin, 10 grains (0.65 gm.); 
tyramidon, to grains (0.65 gm.); and heroin, i/io grain (6.5 mgm.), may occasionally 
)e given, but opium derivatives should not be used as a routine. Of the newer 
inalgesics, physeptone (Burroughs Wellcome) should pros e the best : i to 2 tablets 
5 mgm,) three times daily may be given for a short period. In between the attacks 
)f pain) phenobarbitone, I grain {32 mgm.) l.d.s., is sometimes indicated. 

Alcohol injection . — ,\n injection, whether of one of the branches of the nerve or 
jf the ganglion, seldom gives relief for longer than two years; the patient should be 
riformed of this fact and of the numbness of the face which will follow. A maxillary 
nerve injection may be made either at the infra-orbital foramen where the nerve 
emerges, or at the foramen rotundum. In the case of the mandibular division, the 
nerve is injected at the foramen ovale, either by the horizontal lateral approach or 
an ascending anterior approach (Harris). Finally, when more than one division is 
affected, injection of the Gasserian ganglion may be carried out by the ascending 
anterior approach, as used for injection of the third division. It must be emphasized 
that in the hands of the inexperienced, complications may readily arise from un- 
successful attempts to inject the ganglion. 

Surgical treatment . — ^When carried out by an experienced neurosurgeon opera- 
tion for the relief of trigeminal neuralgia is a safe procedure. In deciding between an 
alcohol injection and operation, the patient’s age, state of general health, and the 
availability of a reliable neurosurgeon are among the factors that should be con- 
sidered. The operation usually employed is an extradural section of the sensory 
root of the fifth nerve behind the Gasserian ganglion. Pain is relieved permanently. 
Precautions against a keratitis must be taken, both following operation and alcohol 
injection. 

Douglas Mc.'Vlpists, m.d., f.r.c.p. 


10 grains (0.65 gm.) 
10 minims (0.6 c.cm.) 
7 grains (0.45 gm.) 

J oz. (14.2 c.cm.) 
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TRIGEMINAL NEURALGIA (Tic doloureux) 

Thigeminax. neuralgia remains a clinical entity of unknown origin. Its occasional 
association with dental infection, and more rarely with infection of the antrum, and 
the fact that, in the great majority of cases, the pain is first felt in either the second 
or third divisions of the fifth nen'e, tend to support the view that a neuritis of the 
terminal filaments of the fifth nerve is the primary cause of the condition. However, 
there remains unexplained the reason why only a small percentage of people with 
infection of the jaw become victims of this condition. In 2 per cent, of cases there is 
a family history. 


SYMPTOMATOLOGY 

The essential feature of trigeminal neuralgia is the paroxysmal character of the 
pain. A sudden, sharp, excruciating stab or wave of burning pain is felt in the lower 
jaw or upper lip, or in the cheek or, more rarely, in the tongue. The pain persists for 
a few seconds and then suddenly ceases. The attacks are brought on by touching a 
so-called “trigger 2one’’, e.g. part of the lip or cheek, but other precipitating factors 
are common, such as talking, eating, a current of cold air or a sudden noise. The pain 
may be so severe as to result in a refle.v spasm of the face on the affected side (tic 
doloureux). Attacks may recur during one or more days, causing a degree of mental 
stress that is rarely e.xceeded by any other type of painful disease. A free period of 
months or even years may follow the first attack, but the intervals between the 
attacks become shorter and their duration longer, leading to a state of anxiety and 
depression, so severe in some cases that suicide is contemplated. No sensory, reflex 
or motor changes are found within the distribution of the trigeminal nerve unless 
the patient has had a previous alcohol injection. 

DIFFERENTIAL DIAGNOSIS 

When a patient complains of pam in the distribution of the first division of the 
fifth nerve, trigeminal neuralgia is seldom the cause unless there is a clear history of 
the condition having previously affected one of the lower branches. Pain due to an 
infected antrum is felt within the territory of the second dmston; it is a constant 
pain and is usually associated with local tendeme:>s and sometimes swelling. Pain 
in the second or third divisions of the fifth nerve is commonly caused by dental 
caries or by an apical infection. The pain is more persistent and does not have the 
short, sharp, paroxysmal character of tngemina! neuralgia. Tapping the teeth with 
a metal probe may reveal the cause, or X-ray e.\amination may be necessary. A 
numbness in the distribution of the fifdj nerve with or without pain should suggest 
an organic condition, such as a tumour of the fifth nerv e or of the Gassenan ganglion. 
Numbness over the cheek is one of the earliest neurological signs of a nasophar}-nge.d 
tumour or of carcinoma of the ethmoid. Occasionally, trigeminal ncuralgi.i may be 
associated with disseminated sclerosis. Individuals with a migrainous family history 
may hav'e attacks of severe pain in the region of the eye, either referred behind the 
eyeball or to one or other canthus. The pam may radiate down into the cheek and 
upwards into the forehead. Such atUcks of misminous neuralsia may last for a few 
daysor a few weeks, with free periods The precipitating fiicton, that are so cluracter- 
istic of trigeminal neuralgia do not occur m this condition. Ergotamine tartrate and 
phenofaarfaiione may give relief. If this treatment fails, injection of the inner part of 
the Gasserian ganglion, with resultant arucstliesia m the first and second divisions of 
the fifth nerve, may prove successful (Hams) Lastly, constant discomfort or actual 
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examples may usually be diagnosed from the evidence of obvious disease else- 
where in the body. For rational treatment, separation of the three major causes of 
“chronic dysentery” is essential, and therefore something must be said of bacillary 
and amoebic infections although they are not examples of “non-specific” disease. 

Chronic bacillary dysentery . — This relatively imcommon disorder is hardly seen 
outside endemic areas and thus in this country occurs only in those who have 
returned from overseas. It is seen in patients whose acute bacillary infection has 
never really cleared up and follows directly upon an acute attack. Diagnosis depends 
upon observing the nature of the stool, the hyper®mia and ulceration of the mucosa 
on proctoscopy, and the identification of B. dysenterus (usually Shiga) in the stool. 
Relapsing dysentery is never bacillary. Patients w'ith chronic bacillary dysentery 
are emaciated and ansemic. Apart from the administration of sulphonatnide drugs, 
an easily assimilable high protein diet free from irritant residua is necessary, and 
sometimes blood transfusion is needed. As failure to respond to treatment suggests 
the possibility of concomitant amoebic infection, even if amcebte are not discovered 
in the stools, the effect of giving emetine should be observed in recalcitrant cases. 
Failure to respond to treatment in cases which, although resembling bacillary 
dysentery fail to show the presence of B. dysenterua and which are known not to be 
amosbic, suggests that the true diagnosis is ulcerative colitis, a disease not restricted 
to temperate climates. 

Chronic anuebic dysentery . — ^This disorder may follow on an acute attack or may 
recur after an interval of apparent health. The stools much less commonly contain 
bright red blood, and, whilst bacillary dysentery attacks the rectum always and 
ulcerative colitis nearly always does so, amoebic disease is often limited to the 
ascending colon. The stool then is unformed and homogenous. Sigmoidoscopy may 
reveal typical amcebic ulceration; amabte or amoebic cysts may be discovered in 
the stools. Nevertheless, amcebic dysentery must sometimes be diagnosed in the 
absence of amoebs in the stools or of specific ulcers in the rectum. But because 
accurate diagnosis of chronic amoebic dysentery is of the greatest importance to the 
patient (it involves a long course of treatment if diagnosed, and the dangers of 
relapse and metastatic infection in the liver if not) care must be taken to distinguish 
the malady from “post-dysenteric diarrhcea”, a common functional disorder of the 
bowel which is discussed below. True chronic amcebic infection is characterized by 
a history of an acute attack, perhaps incompletely treated, and subsequent relapse. 
The patient’s complexion is often muddy and there may be tenderness in the right 
iliac fossa or over the colon generally. With an adequate history and adequate 
objective signs, even when there has been failure to demonstrate amoebse, the 
patient should be recommended a preliminary course of penicillin followed by 
emetine, quinoxyl and carbasone; this will take several weeks to give. Although the 
history is similar in post-dysenteric diarrhoea, there are no abnormal physical signs. 

Chronic ulcerative colitis . — ^This disorder presents few difficulties in diagnosis; 
because the tectum is almost always involved, sigmoidoscopy shows a velvety 
bleeding mucosa with rather superficial ulceration. Many patients pass fairly normal 
stools but bleed profusely" others show severe diarrhoea without the loss of very 
much blood. In all types, however, sigmoidoscopy and bacterial examination of the 
stools, to exclude infective dysentery, leave the diagnosis in little doubt. The 
treatment of this condition has been a subject of discussion and of innovation since 
the disease was first described by Gull nearly a century ago. Perhaps in no disease 
has chemotherapy been so consistently disappointing, and recent hopes that sulpha- 
guanidine, penicillin, dried chitterlings or folic acid might prove useful remain 
unsubstantiated. The spontaneous remissions of the disease and frequently the 
great length of its natural history render assessment of treatment difficult. It is 
doubtful whether any specific treatment at all is of value, and no worse results are 
obtained by putting the patient to bed, treating his antemia writh iron and blood 
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THE TREATAIEiYT OF NON-SPECIFIC DIARRHIEA 

Diahhhcea is a symptom of many diseases, and in the account wliich follows, those 
maladies alone are described in which diarrhoea is the presenting or one of the most 
important symptoms, and which do not depend upon infection with specific niicro- 
organisms. 

The treatment of diarrhoea raises many difficulties, but treatment of the symptom 
alone without due regard for the underlying cause will usually result in failure. It 
is essential at the start to be sure that the patient is in fact suffering from diairhcEa, 
that is, from the frequent passage of abnormally soft or fluid stools, and not from 
frequent calls to stool when small quantities of blood or pus or mucus, perhaps with 
the addition of small quantities of fmcal matter, alone are produced. Such spurious 
diarrhoea usually attends gross abnormalities of the lower bowel; in particular, new 
growths of the rectum and of the sigmoid colon. Occasionally, patients with chronic 
constipation who are accustomed to take increasing doses of irritativ'c purgatives, 
complain of frequent calls to stool but pass only mucus. Rectal examination will 
usually reveal the presence of hard faecal masses and the true diagnosis. 

Whatever be the basis of diarrhoea, the immediate cause is the passage into the 
rectum of unusually frequent and unusually bulky, or of unusually irritant, material; 
the consequent distension or irritation of the rectum causes a desire to defecate. 
An abnormally irritable state of the distal part of the colon or of the rectum from 
inflammation or new growth similarly causes diarrhoea. 

The normal healthy colon receives fluid fecal material from the small intestine. 
This accumulates in the ascending colon, and usually once or twice a day, and often 
after a meal in response to the gastro-coHc refle.v, is emptied into the rectum by a 
single mass peristolic movement. The rectum is distended and the desire to go to 
stool is e.xperienced. This normal behaviour can be upset either by unusually large 
quantities of fluid or by abnormally irritant fluid reaching the ascending colon from 
the ileum, or from an abnormally irritable state of the colon failing to allow stasis 
and water absorbtion. It follows that fecal material is passed too quickly into the 
rectum. There are two main types of diarrhoea: that depending upon abnormality 
of the small intestine, and that depending upon abnormality of the large intestine. 
Chronic small intesu'ne diarrhoea and large intestine diarrhoea maj’ often be dis- 
tinguished by the gross appearance of the stool, and as the latter is the more common 
it will be considered first. 


L.\RGE INTESTINE DIAHRHCEiV 

The stools in cases of large intestine diarrhoea usually show some evidence of the 
dehydrating effect of the colonic mucosa so that the stool is rarely homogenous; 
there are often some at least partly formed elements and, at times, the patient may 
pass a normal stool. These features are more marked when the inflammatory or 
irritant process is limited to the distal part of the large bowel. Thus, in the presence 
of an ulcerating growth of the sigmoid colon, a mixture of feces, blood and mucus 
may at times be passed. Sirrularly, in cases of ulcerative colitis when the disease is 
h'mited to the lower part of the colon, as it often is, formed fecal elements arc 
often seen. When the whole of the colon is the seat of disease, then the stool more 
closely resembles that seen in “small intestine diarrhoea”, as it also docs in cases of 
gastro'colic fistula. 

The causes of true chronic diarrhoea arising in the large bowel are few and almost 
always depend upon chronic inflammatory ulceration or upon malignant ulceration. 
In these cases blood is usually seen in the stool, at least from time to time. Chrome 
inflammatory ulceration of the colon may be due to chronic dysentery, cither 
ainteiic or bacillary, or, much more commonly in the United Kingdom, is of un- 
known cause, when the disorder is termed ulcerative colitis. Tuberculosis, unemia 
and polyarteritis nodosa also give rise to ulceration of the large bowel, but such 
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important in the treatment of diarrhcca which does not primarily depend upon this 
defect of secretion. 

Nervous diarrhma. — Although diarrhoea from nervous causes is usually acute in 
form and its cause evident to the patient, in chronic anxiety states the habit may 
become established. Diarrhoea is not uncommon in hyperthyroidism and is 
occasionally the presenting symptom. 

POSTDYSEN'TERIC DL\HRHCE.\ 

It is common in patients who have suffered from long-standing tropical diarrhcea 
from any cause, and particularly after amoebic dysentery, for the stools to remain 
unformed and to number perhaps four or five a day. The postprandial tendency of 
the diarrhoea is marked and exacerbations follow dietetic and particularly alcoholic 
- excess. The patients are usually otherwise in good health, but great care must be 
taken to distinguish the condition from chronic intestinal amoebiasis. 

These cases are examples of an exaggerated gastro-colic reflex and abnormal 
irritability of the bowel. So long as no other cause for the diarrhoea is present, 
treatment is symptomatic and is simple and efficacious. The nature of the disorder 
must be explained to the patient; he must be told of the necessity to re-educate his 
bowels: achlorhj'dria must be corrected if present, and intestinal activity damped 
down by the use of codeine and a belladonna mixture. Abstention from alcohol and 
the use of a non-irritant diet are also necessary. The patient can gradually be weaned 
from his medicines after a week or two but an occasional dose of codeine will be 
necessary for two or three months, when a normal diet may gradually be resumed. 

COXCXUSION 

Chronic looseness of the bowels is often symptomatic of serious disease and exact 
diagnosis must always precede treatment. Suppression of the symptom alone is 
dangerous. Full investigation may be necessary' to discover the cause, but when it 
1 is determined, if efRcacious treatment is available, the lines it should follow usually 
I present but few difficulties. 

W. N. Manx, .m.d., f.k.c.p. 


NOTES AND QUERIES 


Sulfhonamide Treatment of Acute 
Otitis Media 

Query. — ^What is the present position with 
regard to sulphonamide treatment of acute 
otitis media.’ Modem textbooks warn doctors 
not to use any sulphonamides because of the 
possible danger of persistent dea&iess due to 
the organization of the infiammatoiy fluid or the 
danger of a symptomless mastoiditis. I have 
used sulphonamides in acute otitis media in a 
' large number of cases, within one to tw o days 
of the onset, before the drum perforated, and 
have never come across any of the mentioned 
comph'cations. Persistent deafness was usually 
due to concomitant Eustachian catarrh and 
cleared up with inhalants or astringent nasal 
drops. The relief of sjmptoms in acute otitis 
media is so dramatic that I think it well worth 
while giving it to all acute cases. It stops the 
toxtemia and prevents damage to the drum. 

' reply. — It is quite wrong to dissuade doctors 


from using sulphonamides in all cases of acute 
otitis media. Cases of permanent deafness do 
arise following the use of sulphonamides and 
they cannot ail be ascribed to concomitant 
Eustachian tube disorders; such cases are less 
common than many publications suggest. The 
risk of this sequel is minimized if sulphonamides 
are given early in appropriate doses and not 
withdrawn too soon. Chemotherapy is not a 
substitute for surgical drainage; a patient tvhose 
drum is red and bulging, and whose deafness 
is obvious, should have a myringotomy per- 
formed as a preliminaiy to chemotherapy. Sul- 
phonamides given before the drum has started 
to bulge may confuse the clinical picture in some 
cases. Sj-mptoms disappear, but severe deafness 
plus a lustreless drum point to the fact that 
fluid under tension has collected in the middle 
ear tract. The necessitj- for myringotomy may 
not then be recognized. This is not an argument 
against chemotherapy but a plea for careful 
obsenution during the first few daj-s. 
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transfusion, giving him a rich non-residue diet, and gently laving the colon mtlt 
saline. With such treatment a number of the milder cases will improve or even make 
an apparent recovery. Others will worsen even under treatment; some will relapse as 
soon as a more active life is resumed. 

It is natural to turn to surgery when the failures of conservative treatment are so 
commonly seen. The only immediate operation of value in the acute stage of ulcera- 
tive colitis (apart from the suture of a perforated colon, a rare complication) is that 
of ileostomy. As soon as the flow of faces through the colon stops, the bleeding and 
discharges are reduced and the patient regains his general health, often with great 
rapidity. The operation hitherto has usually been reserved for the more desperate 
cases because, whatever is hoped for at the time, ileostomy generally proves to be 
permanent. Closure of the ileostomy is followed by relapse. It is logical therefore, 
until more is known about the cause of this disease and some rational treatment 
discovered, to consider colectomy at an interval of some months at least after the 
ileostomy is established, in the hope that ileo-rectostomy may be undertaken later, 
Hurst and Ogilvie began to treat patients with such a plan in mind during the years 
before the war. It would be easier to carry out this method in the less severe case, 
but one, nevertheless, of which it was thought that the ultimate prognosis was bad. 

SMALL INTESTINE DIARRHCEA 

Acute diarrhcea due to irritation of the small intestine frequently depends upon 
infection with orgam'sms of the food-poisoning group, m’th B. dysenterUe Sonne 
and with B. typhosus; as such they do not concern us here. Acute small intestine 
diarrhma may also follow an unusual diet, alcoholic e.vcess, or specific or allergic 
sensitivity to certain foods. The treatment is obvious. 

Chroru'c small intestine diarrhoea may be due to chronic inflammation of the small 
bowel; this occurs in tuberculous enterids and in those cases of ulcerative colitis 
in which the process spreads into the ileum. Diarrhcea also occurs from irritation of 
the small intestine by the presence of abnormal chemical constituents of the chyme, 
and from certain nervous factors; these are discussed below. 

Sprue and cceliac disease . — Sprue may give rise to a chronic wasting diarrhoea. 
The cause lies in failure of absorbtion of fat from the small intestine, largely as fatty 
acids, which form soaps and irritate the bowel. The stools are frequent, usually of 
the consistency of porridge, and they are pale, bulky, offensive and greasy. No 
elaborate assay is necessary to show the e.vcess of fatty acid, for the acicular crystals 
with an excess of fat globules can be seen under the microscope. Similar distur- 
bances of absorption occur in non-tropical sprue, in cccliac disease and in rare 
cases of lacteal obstruction from tuberculous or malignant disease. The classical 
treatment of sprue and allied conditions consists of the withdrawal of fat from the 
diet, and the administration of large quantities of some of the more nutritious 
fruits. A diet of bananas may be very effective; others have recommended large 
quantities of strawberries if the disease should happily coincide with the season. 
Folic acid has been found to be of considerable value in the tropical cases in ivhich 
there is an associated megalocytic anaemia, but of less value in non-tropical sprue 
and in coeliac disease in children. It is interesting that the Chinese have used liver 
soup in the treatment of sprue for many centuries. 

Achlorhydria. — Lack of acid in the gastric Juice may be a cause of chronic diarrhcea 
which is rarely severe. If a test meal shows an e-xcess of mucus in the specimens, 
daily gastric lavage with a dilute solution of hydrogen pero.xide for a week or two 
may bring back the acid. In true achylia, however, and in those cases which do not 
respond to lavage, substitution therapy is nccessaty; 6o minims (3.6 c.cm.) of dilute 
hydrochloric acid is taken in a sweetened fruit drink with the main meals. Achlor- 
hydria tends to make diarrhcea from other causes worse; its correction therefore is 
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important in the treatment of diarrhcea which does not primarily depend upon this 
defect of secretion. 

Nervous diarrhoea . — Although diarrhoea from nervous causes is usually acute in 
form and its cause evident to the patient, in chronic anxiety states the habit may 
become established. Diarrhoea is not uncommon in hyperthyroidism and is 
occasionally the presenting symptom. 


POSTDYSENTEMC DIARRHOEA 

It is common in patients who hate suffered from long-standing tropical diarrhoea 
from any cause, and particularly after amoebic dysentery, for the stools to remain 
unformed and to number perhaps four or five a day. The postprandial tendency of 
the diarrhoea is marked and exacerbations foUow dietetic and particularly alcoholic 
excess. The patients are usually otherwise in good health, but great care must be 
taken to distinguish the condition from chronic intestinal amoebiasis. 

These cases are examples of an exaggerated gastro-colic reflex and abnormal 
irritability of the bowel. So long as no other cause for the diarrhoea is present, 
treatment is symptomatic and is simple and efficacious. The nature of the disorder 
must be explained to the patient; he must be told of the necessity to re-educate his 
bot\eIs; achlorhydria must be corrected if present, and intestinal activity damped 
down by the use of codeine and a belladonna mixture. Abstention from alcohol and 
the use of a non-irritant diet are also necessary. The patient can gradually be weaned 
from his medicines after a week or two but an occasional dose of codeine will be 
necessary for tn o or three months, when a normal diet may gradually be resumed. 


COXCLUSION 

Chronic looseness of the bowels is often symptomatic of serious disease and exact 
diagnosis must always precede treatment. Suppression of the symptom alone is 
^ dangerous. Full int estigation may be necessary to discover the cause, but when it 
1 is determined, if efficacious treatment is available, the fines it should follow usually 
: I present but few difficulties. 

^ W. N. Makk, M.D., F.R.C.P. 


NOTES AND QUERIES 


Sulphonamide Treament of Acute 
Otitis Media 

Quehy. — ^What is the present position with 
regard to sulphonamide treatment of acute 
otitis media? Modem textbooks nara doctors 
not to use any sulphonamides because of the 
possible danger of persistent deafness due to 
the organization of the mflammatoiy flmd or the 
danger of a sj-raptomless mastoiditis I bate 
I used sulphonamides m acute otitis media in a 
'■(1’ large number of cases, ivithm one to mo dajs 
< of the onset, before the drum perforated, and 
have neier come across any of the mentioned 
comphcations. Persistent deafness \ras usually 
due to concomitant Eustachian catarrh and 
cleared up with inhalants or astringent nasal 
drops. The rehef of symptoms in acute otitis 
media is so dramatic that I thuik it well worth 
while giving it to all acute cases. It stops the 
toxaimia and presents damage to the drum. 
^Reply. — I t is qmte wrong to dissuade doctors 


from using sulphonamides in all cases of acute 
otitis media. Cases of permanent deafness do 
anse following the use of sulphonamides and 
they cannot all be ascribed to concomitant 
Eustachian tube disorders; such cases are less 
common than many pubhcations suggest. The 
nsk of this sequel is minimized if sulphonamides 
are given early in appropnate doses and not 
withdrawn too soon. Chemotherapy is not a 
substitute for surgical drainage; a patient whose 
drum IS red and buigmg, and whose deafness 
IS obvious, should have a myringotomy per- 
formed as a prehminarv to chemotherapy. Sul- 
phonamides given before the drum has started 
to bulge may confuse the climcal picture m some 
cases Sj-raptoms disappear, but sev ere deafness 
plus a lustreless drum point to the fact that 
fluid under tension has collected m the middle 
ear tract. The necessity' for myringotomy may 
not then be recognized. This is not an argument 
against chemothenipj but a plea for careful 
observation during the first few days. 
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transfusion, giving him a rich non-residue diet, and gently laving the colon, with 
saline. With such treatment a number of the nulder cases will improve or even make 
an apparent recovery. Others ■will worsen even under treatment; some will relapse as 
soon as a more active life is resumed. 

It is natural to turn to surgery when the failures of conservative treatment are so 
commonly seen. The only immediate operation of value in the acute stage of ulcera- 
tive colitis (apart from the suture of a perforated colon, a rare complication) is that 
of ileostomy. As soon as the flow of feces through the colon stops, the bleeding and 
discharges are reduced and the patient regains his general health, often with great 
rapidity. The operation hitherto has usually been reserved for the more desperate 
cases because, whatever is hoped for at the time, ileostomy generally proves to be 
permanent. Closure of the ileostomy is followed by relapse. It is logical therefore, 
until more is kno'wn about the cause of this disease and some rational treatment 
discovered, to consider colectomy at an interval of some months at least after the 
ileostomy is established, in the hope that ileo-rectostomy may be undertaken later. 
Hurst and Ogilvie began to treat patients with such a plan in mind during the years 
before the war. It would be easier to carry out this method in the less severe case, 
but one, nevertheless, of which it was thought that the ultimate prognosis was bad. 

S.MALL INTESTINE DIARRHCEA 

Acute diarrhosa due to irritation of the small intestine frequently depends upon 
infection with organisms of the food-poisoning group, with B. dysenteries Sonne 
and with B. typhosus; as such they do not concern us here. Acute small intestine 
diarrhoea may also follow an unusual diet, alcoholic excess, or specific or allergic 
sensitivity to certain foods. The treatment is obvious. 

Chronic small intestine diarrheea may be due to chronic inflammation of the small 
bowel; this occurs in tuberculous enteritis and in those cases of ulcerative colitis 
in which the process spreads into the ileum. Diarrheea also occurs from irritation of 
the small intestine by the presence of abnormal chemical constituents of the chyme, 
and from certain nervous factors; these are discussed below. 

Sprue aiid coeliac disease . — Sprue may give rise to a chronic wasting diarrheea. 
The cause lies in failure of absorbtion of fat from the small intestine, largely as fatty 
acids, which form soaps and irritate the bowel. The stools are frequent, usually of 
the consistency of porridge, and they are pale, bulky, offensive and greasy. No 
elaborate assay is necessary to show the excess of fatty acid, for the acicular crystals 
with an excess of fat globules can be seen under the microscope. Similar distur- 
bances of absorption occur in non-tropical sprue, in coeliac disease and in rare 
cases of lacteal obstruction from tuberculous or malignant disease. The classical 
treatment of sprue and allied conditions consists of the withdrawal of fat from the 
diet, and the administration of large quantities of some of the more nutritious 
fruits. A diet of bananas may be very effective; others have recommended large 
quantities of strawberries if the disease should happily coincide with the season. 
Folic acid has been found to be of considerable value in the tropical cases m which 
there is an associated megalocylic anaemia, but of less value in non-tropical sprue 
and in cceliac disease in children. It is interesting that the Chinese have used liver 
soup in the treatment of sprue for many centuries. 

Achlorhydria. — Lack of acid in the gastric juice may be a cause of chronic diarrheea 
which is rarely severe. If a test meal shows an excess of mucus in the specimens, 
daily gastric lavage with a dilute solution of hydrogen peroxide for a week or two 
may bring back the acid. In true achylia, however, and in those cases which do not 
respond to lavage, substitution therapy is necessary; 6o minims (3.6 c.cm.) of dilute 
hvdrochloric acid is taken in a sweetened fruit drink with the main meals. Achlor- 
hydria tends to make diarrheea from other causes worse; its correction therefore is 
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important in the treatment of diarrhma which does not primarily depend upon this 
defect of secretion. 

Nervous diarrhcea . — Although diarrhoea from nervous causes is usually acute in 
form and its cause evident to the patient, in chronic anxiety states the habit may 
become established. Diarrhoea is not uncommon in hyperthyroidism and is 
occasionally the presenting symptom. 

POSTDYSECTEMC DI.YRRHCEA 

It is common in patients who have suffered from long-standing tropical diarrhcea 
From any cause, and particulariy after amcebic dysentery, for the stools to remain 
unformed and to number perhaps four or five a day. The postprandial tendency of 
the diarrhcea is marked and exacerbations follow dietetic and particularly alcoholic 
excess. The patients are usually otherwise in good health, but great care must be 
taken to distinguish the condition from chrome intestinal amcebiasis. 

These cases are examples of an exaggerated gastro-colic refle.x and abnormal 
irritability of the bowel. So long as no other cause for the diarrhoea is present, 
treatment is symptomatic and is simple and efficacious. The nature of the disorder 
must be e.xplained to the patient; he must be told of the necessity to re-educate his 
bowels; achlorhydria must be corrected if present, and intestinal activity damped 
dotvn by the use of codeine and a belladorma mixture. Abstention from alcohol and 
the use of a non-irritant diet are also necessary. The patient can gradually be weaned 
from his medicines after a week or two but an occasional dose of codeine nrll be 
necessary for ttvo or three months, when a normal diet may gradually be resumed. 

CONCLUSION 

Chronic looseness of the bowels is often symptomatic of serious disease and exact 
diagnosis must always precede treatment. Suppression of the symptom alone is 
dangerous. Full investigation may be necessary to discover the cause, but when it 
is determined, if efficacious treatment is available, the fines it should follow usually 
present but few difficulties, 

W. N. Man'N, M.D., F.R.C.P. 


NOTES AND QUERIES 


dphonamide Treannent of Acute 
tith Media 

jpRY. — ^\Vhat is the present position with 
?ard to sulphonamide treatment of acute 
iris media? Alodem textbooks warn doctors 
It to use any sulphonamides because of the 
issible danger of persistent deafness due to 
e organization of the inflammatory fluid or the 
mger of a symptomless mastoiditis. I have 
;ed sulphonamides in acute otitis media in a 
rge number of cases, within one to two days 
i the onset, before the drum perforated, and 
ave never come across any of the mentioned 
rmplicarions. Persistent deafness was usually 
ue to concomitant Eustachian catarrh and 
leaped up with inhalants or astringent nasal 
tops. The relief of symptoms in acute otitis 
tedia is so dramatic that I think it well worth 
■hile giving it to all acute cases. It stops the 
ixaemia and prevents damage to the drum. 

lEPLY. — It is quite wrong to dissuade doctors 


from using sulphonamides in all cases of acute 
otitis media. Cases of permanent deafness do 
arise following the use of sulphonamides and 
they caimot all be ascribed to concomitant 
Eustachian tube disorders; such cases are less 
common than many publications suggest. The 
risk of this sequel is minimized if sulphonamides 
are given early in appropriate doses and not 
withdrawn too soon. Chemotherapy is not a 
substitute for surgical drainage; a patient whose 
drum is red and bulging, and whose deafness 
is obvious, should have a myringotomy per- 
formed as a preliminary' to chemotherapy'. Sul- 
phonamides given before the drum has started 
to bulge may' confuse the clinical picture in some 
cases. Symptoms disappear, but severe deafness 
plus a lustreless drum point to the fact that 
fluid under tension has collected in the middle 
ear tract. The necessity' for myringotomy may 
not then be recognized. This is not an argument 
against chemotherapy but a plea for careful 
observation during the first few days. 
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Symptomless mastoiditis \\-as not unknown 
before 1935, but it is much more common since 
the era of chemotherapy. The development of 
this condition usually, but by no means always, 
means that treatment has started too late, 
finished too early, and that dosage has been in- 
adequate. Suspicion should always be aroused if 
^scharge persists into the third week, whilst if 
in addition deafness is a marked feature the 
onset of mastoiditis is probable. The doctor who 
appreciates that symptomless mastoiditis is a 
reality and is prepared to redouble his vigilance 
during and after the third week, need not 
hesitate to use sulphonamides according to the 
well-established rules. Patients first seen when 
the ear has been discharging for a week or more 
should not be given sulphonamides with the 
hope that a ‘‘threatened mastoid” can thus be 
aborted; it is far too late for chemotherapy to be 
effective, and masking of symptoms is at this 
stage unavoidable. 

W. I. Daggett, it.n., f.r.c.s. 


T/ie Treatment of Otitis Externa 

Query. — A woman aged twenty-six years has 
had bilateral otitis externa for six months. 
Intermittently there is considerable pain and 
discharge, the latter being clear or purulent. 
When purulent, it is foul-smelling. Bacterio- 
logical e.xamination shows Staph, aureus and 
coiiform organisms in both ears. Mist, spiritus, 
ichthyol and glycerin, and flavine have all been 
tried at different times tvithout success. The 
ears have been regularly sivabbed clean daily. 
Reply. — In this answer it is presumed that 
there is no otitis media underlying the otitis 
externa. Otitis externa is often associated with a 
seborrhosic scalp and ’will not clear up if the 
scalp remains untreated. If therefore the scalp 
is greasy the hair should be washed at least 
twice a week with a spirit shampoo and no 


grease put on the hair. The essential feamre in 
the treatment of the ears themselves is adequate 
cleaning. The ears should be syringed with 
normal saline to start with, and oil debris, wax 
and epithelial scales removed. The ears must 
then be thoroughly dried, particular attention 
being paid to the anterior meatal recess. If the 
lesion i.s e.vcematous, aluminium acetate should 
be used as initial treatment. A wick of }-inch 
ribbon gauze is moistened in 8 per cent. 
aluminium acetate and packed lightly into each 
meatus. Three times daily the wicks should be 
moistened wath the aluminium acetate solution. 
After forty-eight hours the wicks are removed 
and the same solution used as drops once daily 
for the rest of the week. Dilute ointment of 
mercuric nitrate, i part, and almond oil, 7 parts, 
is then used as car drops once daily for a 
4ek or two until the cars appear nonnal. If 


the ears are sore after syringing the mercurir 
nitrate drops may be used at once, omitting thi 
aluminium acetate. These patients are often oi 
a nervous temperament and cure in these case 
is helped by giving phenobarbitone, J grain {t( 
mgm.), twice daily for a few weeks. In genera! 
penicillin and sulphonamides are not helpful ii 
the treatment of otitis externa. 

Geoffrey B.\temas, .yr.B., f.k.gs 


.Jene Rosacea 

Query. — h female patient, aged sixty yeJR 
has redness and thickening of die integumeni 
of her nose of eight years’ duration. Th' 
diagnosis is between acne rosacea and lupu: 
erythematosus. She has had treatment iritl 
sulphathiazole, stilbcestrol and ultra-violet light. 


Reply. — A diagnosl of rosacea would appca 
more likely than lupus erythematosus, as then 
would probably be scarring in the latter con- 
dition after eight years. Any variation in the 
degree of redness at diflerent times, or a ten- 
dency to flushing of the face, would further 
suggest rosacea. It should respond to applica- 
tion of 2 per cent, sulphur and 2 pet cent- 
salicylic acid ointment, together witli ftactional 
doses of X-rays, say, 5or weekly at low kv lor 
four to five weeks. Dilute hydrochloric add, 
30 minims (1.8 c.cm.) in a tumbler of water at 
meals, can help, .and rifaoflavine 3 mgm. td.s 
Physical factors causing reddening of the face 
should be avoided and emotional factors deal 
with by explanation and sedation. Artificial 
sunlight treatment is contraindicated. 

Geoffrey Hodcso.v. .m.b.e., 


Rheumatoid Arthritis., Psoriasis and 
Amenorrhcea 

Query. — A female patient aged nventy-siv, un- 
married, contracted rheumatoid arthritis about 
five years ago. Either shortly before or after 
this, widespread psoriasis made its appearance. 
Both these conditions are acute to-day in spite 
of prolonged hospital treatment w-ith gold in- 
jections and routine treatment for the psoriasis. 
The teeth and throat have been investigated for 
septic foci without result. About four months ago 
she had menorrhagia with subsequent amcnot' 
rhoa until last week, when menstruation re.i' 
appeared normally. She now tells me that this 
last condition occurred with the onset of the 
other two and at intervals since then. What 
relation, if any, could e.vi.st betiveen these three 
conditions? 


Reply. — ^T he question as to a.conne.xion be- 
nveen psoriasis and rheumatoid arthritis is 
constantly being raised from different .angles. 
Some think chat there is no etiological con- , 
ne.xion between the two and that they merely^' 

/ 
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appear in the same patient so often because they 
are both common conditions Others think there 
t^is a true psonatic arthropathy The facts nhich 
are actually known seem to be as follons — 
Bauer, ei al. (1941) found that 23 out of 26 
cases of psonasis w ith arthritis suffered from the 
rheumatoid type. In my own senes of 254 cases 
of rheumatoid arthntis, psonasis occurred 8 
times, that is, in 3 t per cent Of the patients 
»ho suffer iiom psoriasis about 1 per cent also 
hate rheumatoid arthntis The only chracal 
pecuhanty of psonatic arthropathy is the m- 
vohement of the terminal joints and the nails. 
jAspeciallj in the foot As is it ell known, rheuma- 
toid arthntis in its usual form seldom attacks the 
terminal joints The pathology of rheumatoid 
arthntis and that associated ith psonasis ap- 
pears to be the same With regard to the menor- 
rhagia followed by amenorrhcea this is not at 
all an unusual sequence of et ents in rhemnatoid 
arthntis, which is a constitutional disease wath 
a pronounced bias for the female sex and in its 
most classic form inxohes women of child- 
beanng age It is only natural that, m this con- 
dition as in many other constitutional diseases, 
amenorrhtea should occasionallv be found The 
recent descnption (yeoman and Wilson, 1947) 
of amj loid disease m connexion with rheumatoid 
arthntis throws an added hght on the modem 
conception of the character of the disease 
^There is no figure available of the mcidence of 
» ..jMnenorrhosa, but past expenence seems to 
^ptEcate that it occurs m about the same pro- 
portion of cases as m pulmonary tuberculosis. 
It seems clear then, from these observations, 
that rheumatoid arthntis may be the condition 
which holds the other two together, but that 
there is still some doubt as to whether the so- 
called psonatic arthropathy is a coincidence or 
a specific syndrome My own personal \ lew is 
that the two conditions are comcidental 

Ernest Fletcher, v d , \i r c r 
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Bleeding During Darly Pregnancy 

'v^ Query. — A pnimpara, aged twenty-two, frail 
T ^ and neurotic (going m to hystencal fits at 
^ tunes), is in the tgth week of pregnancj' She 
r started bleedmg per uterus at the beginnmg of 
. the 12th week. It began as a small quantity 
(j m. by 3 in on a diaper) and increased to 
profuseness (diapers had to be changed five to 
, sue times a day) bj the beginnmg of the 15th 
week. But the os was still closed and the patient 
. was very keen on havmg a child. She was not 
prepared for a curettage Hence the risk was 
,i( .taken, and treatment was continued leuto- 


cj-chn, 5 mgm , twice a week, ephyllm tablets, 
2 daily, calcium gluconate 10 per cent., 10 c cm., 
WTth VTtaimn C, 500 mgm., every 3rd day. 
Bleedmg stopped after a week, but still the 
discharge is seen (shght) on and off for the last 
week, after a complete cessation for ten days 
The growth of the uterus is normal for the 
penod (a) Is such a bleeding compatible with 
the survival of the foetus? (b) What can be the 
cause; a sort of placenta pnevia’ (c) What wall 
be the course of this pregnanej'^ (d) How 
should I tackle the problem of treatment^ 

Reply. — In searchmg for the cause of bleedmg 
m this case, placenta pnev'ia, multiple preg- 
nancy, and hydatidiform mole must be con- 
sidered. It IS assumed that cervical pathology 
has been excluded by speculum ejaimnation. 
If facihties are available, valuable mformation 
might be obtamed from a quantitativ e Zondek- 
Aschheim test and estimation of the urinary 
pregnanediol These tests w ould not only assist 
m excludmg hydatidiform mole and multiple 
pregnancy but the latter would be useful m 
decidmg if the admmistration of progesterone is 
necessary. Recent work suggests that this sub- 
stance, when given in cases m which the ex- 
cretory level IS withm normal limits, is not only 
harm^ but may accelerate the abortion It is 
impossible at this stage to assess the outcome of 
the case, and the foetus may well survive and 
conunue to develop normally despite many 
episodes of haemorrhage and discharge. The 
attitude should be that of “wait and see”, 
always beanng in ramd the possibihty of 
placenta previa as 3 later complication. As a 
further precaution m the later months. X-ray of 
the foetus would be advTsable to exclude an 
abnormaUty In the immediate treatment, em- 
phasis must be placed on conservativ e measures. 
Absolute rest should be recommended while 
the bleeding contmues, and all unnecessary 
local trauma m the form of pelvic examination 
and coitus should be avoided. Alild sedatives 
might prove of v’alue, and vitamins, particularly 
synthetic vitamm E m large doses, are worthy of 
tnal. 

R L Hartley, xi d , vi r c o.c. 

T^e Headache of Intracranial 
Neoplasm 

Querv — ^What significant features m an 
account of headache would suggest the pos- 
sibihty’ of an mtracramal neoplasm’ I am not 
referring to phy sical signs 

Reply (from a neurologist) — Significant fea- 
tures are (a) intermittent occurrence, (b) severe 
buistmg character; (c) aggrav ation by coughmg, 
strammg at stool, or physical effort, (d) assoaa- 
tion with vomiting 
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S}Jori»g 

Snoring, says Ian G. Robin {Proceedings of the 
Royal Society of Medicine, March 1948, 41, 151) 
“is a symptom of unbalanced breathing, caused 
by a combination of several physical con- 
ditions . . Organic causes of snoring are (t) 
nasal obstruction, and (2) pathological changes 
in the pharynx. Snoring may also be due to 
functional dysfunctions of the central reflex 
governing the tone of the glosso-pharyngeal 
musculature. The basic cause of snoring is, of 
course, mouth-breathing. There are three main 
groups of snorers — the child, the adult and the 
elderly person. In the majority of children cure 
can be obtained by removal of adenoids and 
tonsils; the failures include persistent mouth- 
breathers and children with infective or allergic 
rhinosinusitis. When snoring starts in an adult 
it is usually due to some organic cause. The 
third group, elderly men and women, is the 
largest, and the fundamental causal factor seems 
to be lack of tone. Treatment is classified under 
three headings: — (r) Irrational methods, chief 
among which is amputation of the uvula. This 
rarely gives relief, but may modify the degree 
and pitch of the snore. (2) Rational methods: (a) 
the removal or prevention of nasal obstruction 
so as to obviate mouth-breathing. In some cases 
the application of decongestive nasal drops 
before retiring produces a peaceful night; in 
others nasal operation may be necessary; in some 
benadryl therapy is beneficial, (b) Change of 
position of the head to prevent the tongue from 
falling back. In many persons snoring occurs 
only when they lie on their backs, and this can 
be prevented by sewing a cotton reel into the 
back of the pyjamas or nightdress, (c) .Altera- 
tion of the position of the tongue, soft palate 
and jaws, by breathing, swallowing and phonetic 
exercises, or by the wearing of orthodontic 
splints, (d) Keeping the mouth closed during 
sleep, by wearing an “Andresen” splint, or by 
placing a strip of adhesive plaster across the 
comer of the mouth. (3) Altering the texture of 
the soft palate and faucial pillars, by injection 
of a sclerosing solution into the pillars. This 
method, advocated by Jerome Strauss, has so 
far failed to produce a high percentage of cures. 

In conclusion, tlie author states that many a 
potential snorer may have been prevented by 
the removal of tonsils and adenoids. 


that in the last ttventy years "far more than on( 
and a half million tonsillectomies have beet 
done on elementary school children in Englanc 
and Wales”. Its frequency in children of tht 
well-to-do is more than three times as high as 
in children at elementary schools. For instance, 
at Eton in 1938 some 83 per cent, of new boj'S 
had been tonsillectomized before entry. “In 
general, the wealthier and more exclusive the 
school the higher is the tonsillectomy rate, and 
for a boy ‘to be bom with a silver spoon in his 
mouth’ seems to be one of the conditions whid 
lead to tonsillectomy”. Glover summarizes the 
posi tion as follows; — The most reliable indication 
for tonsillectomy in children is the occurrence 
of repeated attacks of acute tonsilh'ris which 
caimot be e.xplained by e.xtianeous infection. 
Bronchitis, asthma and nephritis are contia- 
indications. The value of tonsillectomy in acute 
rheumatism is doubtful. To remove the tonsils 
to cure sinusitis is to put the cart before the 
horse. Tonsillectomy has no value as a prophy- 
lactic against common infectious diseases, "ith 
the possible exception of diphtheria. The 
operation is never urgent. It should not be done 
in winter or early spring, or during the pre- 
valence of infectious diseases, especially polio- 
myelitis, measles and influenza. 


Tonsillectomy in Childhood 

In a critical review of the literature on the 
subiect of tonsillectomy in children, J. Mison 
Glover {Arctiives of Disease in Childhood, 
March 1948. 23. i) attention to the fact 


The Sedimentation Rate in Asthma itt 
Children 

In 33 children with asthma who were submitted 
to irradiation with radon the sedimentation rate 
was determined before, during and after treat- 
ment (S. Livingston: Bulletin of the Johns 
Hopkins Hospital, March 194S, 82, 3 85). In I 5 
patients who were relieved completely of theif 
asthma after radon therapy, the average sedi- 
mentation rate before treatment was 29-2S mm. 
per hour; during treatment 16 mm. per hour, 
and after treatment 6 mm. per hour. In 7 
patients who were markedly or moderately re- 
lieved of their asthma after radon therapy, the 
average sedimentation rate before treatment tvas 
18-24 mm. per hour; during treatment I2 miru 
per hour, and after treatment 8 mm. per houfiv 
Eleven patients did not respond to radon 
therapy, and in this group the average before 
treatment was 5-4 mm. per hour; during treat- 
ment 5 mm. per hour, and after treatment 2 
mm. per hour. It is concluded that detemiina- 
tion of the erythrocj-te sedimentation rate may 
prove useful in deciding which children will 
benefit by irradiation, and may also serve to 
differentiate between infective and non-infectivc 
asthma. Further, it was found that in all the , 
cases which responded favourably to radon 
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irradiation there was complete disappearance of 
^^Iymphoid tissue in the nasopharynx, and in all 
but one case the sedimentation rate, which was 
high before treatment, returned to normal after 
completion of therapy. The period of observa- 
tion after completion of the radon therapy was 
&om six months to four years. 


Hormone Therapy in Peptic Ulcer 

The observation that peptic ulceration occurs 
four to five times more frequently, and its 
comph'cations ten to fifteen times more fre- 


l^uently, in men than in women has suggested 
its treatment with sex hormones. A. Wagner 


(Klinisc/ie Jiledhiii, March JS, 1948, 3, 217) 
since 1940 has treated 157 patients, aged 
eighteen to seventy, with gastric and duodenal 
ulcer by means of sex and suprarenal hormones: 
124 with sex hormone (two-thirds, menformon- 
folliculin; one-third, cyren), ri with androgen, 
12 with percorten, and 10 with a combination of 
prosplen-cyren B forte. The following dosage 
was employed: after the third or fourth day in 
hospital 8,300 I.E. menfotmon-folliculin daily 
for eight to ten days; seven patients received 
23,000 I.E, daily for seven days, or 50,000 I.E. 
for six days, followed by 10,000 I.E. for eight 
days. Of the 124 cases, no niche could be seen 
after four weeks in 75, and they were free from 
icomplaints; 8 after two months showed no 
X-ray improvement, and 4 of these were free of 
~pain in the fifth week only. In 41 patients the 
niche took more than five weeks to heal. In a 


quarter of the cases there was recurrence within 


two years, Menformon acts more promptly 
than cyren. Optimum dosage is important, for 
large doses retard healing. Leucocytosis accom- 
panying correct dosage may be interpreted as a 
suitable response to hormone therapy. 


Transhicency of the Breasts as an 
Early Test of Pregnancy 
Accordixg to L. Halberstaedter (Journal of 
Obstetrics and Gyncecology of the British Empire, 
February 1948, 55, 65), the translucency of the 
normal breast diminishes during pregnancy, and 
this sign can be useful in some cases as a quick 
and eas>' method of differentiating between 
'■ pregnancy and other processes, but only if it is 
^ clearly positive. To carry out the test, Halber- 
staedter uses a small electric bulb of 6 to 8 volts, 
fixed at the end of a cuiv'ed rod and cormected 


wrth a small transformer (15 to 20 watt). The 
intensity of the light is regulated by a rheostat 
and adjusted to the size of the patient’s breast. 
The examination is carried out in a dark room 


after adaptation of the examiner’s e>-es. It is 
stated that in the first 6 weeks of pregnancy the 
r, breasts are still clearly translucent. Between 6 
land 10 weeks the translucency begins to 


diminish, but experience is required to decide 
the degree of reduction of translucency in this 
period. After 10 weeks the fading of translucency 
is easier to determine, and after 12 weeks the 
breasts are practically always opaque. 

The Treatment of Diabetes Insipidus 
with Pituitary Implantation 

The successful treatment of a case of diabetes 
insipidus complicated by severe adiposity is 
recorded by F. E. Schertenleib (Praxis, Alarch 
25, 1948, 37, 209). The patient was a fifty-three 
year old woman with severe generalized 
adiposity and diabetes insipidus, with poly- 
dipsia, and polyuria (ii litres per 24 hours). 
The obesity was so severe that the patient was 
practically immobilized : it was successfully 
treated by diet and thjTOxine therapy, the 
weight thereby being reduced from 136 kgm. 
to 120 kgm. Posterior pituitary extract was given 
without any satisfactory effect on the diabetes 
insipidus. An injection of fresh calf pituitary was 
then injected into the gluteal muscle, with good 
results. After ten days, however, the condition 
relapsed and two fresh calf pituitary glands 
were implanted intragluteally. The result was 
dramatic; one hour after the implantation the 
thirst had disappeared; the specific gravity rose 
to 1027, and the twentj'-four hour urine 
amount fell to 300 c.cm. "There had been no 
relapse at the time of recording the case, seven 
months after the implantation. 

Combined Diphtheria^ Tetanus and 
Whooping-Cough hnmunization 

One hundred and TW'ENTV-St.x infants and 
children, of ages ranging from six months to 
six years, were immunized with combined 
diphtheria and tetanus toxoids (aluminium 
hydroxide adsorbed) containing H. pertussis 
vaccine. The results are recorded by J. J. 
Miller and M. L. Ryan (Pediatrics, January 
1948, 1, 8). The children were divided into two 
groups, one group receiving two injections of 
r c.cm. of combined toxoids each containing 20 
billion H. pertussis (this group comprised 64 
boys and 62 girls), and the other group (34 
boys and 49 girls) receiving, in addition to the 
total of 40 billion H. pertussis in the combined 
toxoids, an additional injection of H. pertussis 
vaccine, bringing the total up to 60, 70, 80 or 
too billion. An interval of r2 weeks was allowed 
between the two injections, and the extra in- 
jection of H. pertussis given to group 2 children, 
was g^ven midway between the two injections. 
No re-injections were made during a four-year 
period. Two cases of whooping-cough occurred 
among the children in group i; none was known 
to occur in group 2. Pertussis agglutinative re- 
actions consonant with clinical immunity were 
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obtained in 70 por cent, of children during the 23S, 4 ^ 9 )- A mild generalized erythemato 
first year after injection; in the subsequent four rash 'with superimposed urticaria had develop 
years serological immunity waned to 40 per seven days before admission, but subsided afl 
cent. High levels of tetanus antitoxin were two days. Four days later, however, the ra 

found during the first year, and levels of o.i recurred accompanied by fever, the temperatu 

unit or more were maintained in g8 per cent, of being 104° F. The urticaria was followed ! 
children from two to four years thereafter. weeping and generalized desquamation, and ( 

Shick tests were uniformly negative, and re- the twelfth hospital day a secondarj' skin i 

testing at two to four j'ears also produced fection developed on the legs with rise of ter 

negative results. Diphtheria antitoxin titrations perature, leucocytosis and regional Ijanp 

performed before Shick testing showed a level adenitis. Penicillin, 40,000 units three-hourl 

of O.I unit or more in go per cent, of subjects. and tyrothricin locally brought the temper 

Observation for two-and-a-half years of the ture to normal within five days, and the co 

children to whom extra dosage of H. pertussis dition gradually improved. After convalescenc 

vaccine was given betiveen the two injections of tests with phenobarbitone, thiamine and sal 

triple mixture, showed that high agglutinative cylate were carried out and proved negativ 

titres were thus produced in 84 per cent, of but 30 seconds after an injection of codeia 

children. The tetanus and diphtheria antitoxin 1:10,000 solution, a generalized urticaria d( 

titrations in this group were similar to those in veloped, which subsided leaving a marke 

the first group of children, and no positive purpuric spot at the injection area, similar to th 

Shick tests were found. condition noted on admission. Similar cases ( 


The Sedimentation Rate in Ulcer and 
Cancer of the Stomach 

An estimation of the sedimentation rate in no 
cases of cancer of the stomach, go cases of gastric 
ulcer, and 100 cases of duodenal ulcer has been 
made by B. Rilliet, at the Medical Clinic of the 
University of Geneva (Revue Medicate de la 
Suisse Romande, March 35, ig48, 68 , 158). It 
was found that in 80 per cent, of cases of car- 
cinoma of the stomach the rapidity of die 
sedimentation rate was accelerated, but as 
similar results were obtained in the cases of 
gastric ulcer it is considered that in cases in 
which clinical and radiological examination 
leave the differential diagnosis in doubt the 
determination of the sedimentation rate has 
little value. Nevertheless, in cases of carcinoma 
of the stomach with metastasis the sedimentation 
rate is usually much more rapid than in those 
cases which can be considered operable. Van 
Hees, how'ever, recommends in cases of ulcera- 
tion of the stomach a therapeutic trial with 
control of the rapidity of the sedimentation 
rate; if the case is one of ulceration, the sedi- 
mentation rate sinks rapidly, whereas in the 
presence of cancer the sedimentation rate re- 
mains as rapid as at the beginning of treatment. 
In four cases out of five of duodenal ulcer, the 
sedimentation rate will be found to be normal. 


the occurr'ence of an erythematous scarlatini 
form rash following codeine administration hav 
been lecorded in the h'terature; but the reporte 
case was particularly severe, the to.xic conditioi 
running a severe course for forty days with th 
complications of diplopia and secondary in 
fection. 

The White Cell Count in Syphilis 

Impressed by the contradictory statements 11 
the literature concerning the white cell court 
in syphilis, R. R. Willco.x (yournal of the Roya 
Army Medical Corps, February ig48, 90, 61, 
has analysed the white cell counts in 405 mak 
Service patients with early syphilis. These con- 
sisted of 166 cases of sero-negative primarj 
syphilis, 164 cases of sero-positive primar)' 
syphilis, and 75 cases of secondary syphilis. The 
average count of all cases was: total white cells 
8,950; neutrophils 5,560 (62 per cent.); lympho- 
cytes 2,830 (31.5 per cent.); large mononuclears 
410 (4.5 per cent.); eosinophils 125 (1.5 P^r 
cent.); basophils 25 (0.5 per cent.). No gross 
distinctions were noted between sero-negative 
primary, sero-positive and secondary syphilis. 
For instance, the total white cell count for these 
three groups was 8,850, 9,050 and 9,000 per 
c.mm., respectively, whilst the percentage of 
cases in each group with a total count exceeding 
12,000 per c.mm. was 12, 18.3 and 13.3, 


'.x/oliative Dermatitis due to Codeine 

CASE of e.xfoliative dermatitis occurring in a 
lan of thirty-four years who, before admission 
ith a diagnosis of scarlet fever, had been 
eated for six weeks for severe myositis with 
me daily doses of codeine in conj^ction iwth 
Sr drugs, is recorded by J. H- Moyer (Ne.a 
ngland Journal of Medicine, April i, 1948. 


respectively. Similarly \vitn the lymphocytes 
there was only a slight rise which was not 
statistically significant: — 

• , ... Percent. 

Scro-negatxv e primary syphilis 2,760 11 

Sero-positive primary syphilis . . 2,870 31.S 

Secondary syphilis .. .. 2,900 32 

A bmphocyte count of 40 per cent, or over occutreJ in 
only 13.25 per cent, of sero-negative primaries 17 i per 
cent, of sero-positive primaries, and 18.7 per cent of 
secondary cases. 
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•lodern Trends in Dermatology. Edited by 
R. M. B. JvLicKentva, ai.d., f.r.c.p. 
London: Butterworth & Co. (Pub- 
lishers) Ltd., 194S. Pp. xiv and 432. 
Figures 32. Price 42s. 

Jnder Dr. MacKenna’s editorial guidance and 
lanning an important work has been evolved, 
hich covers not only the clinical aspects, but 
ropounds and elucidates those fundamentals of 
be subject without an understanding of which 
here can be no progress. A galaxy of con- 
nbutors, mostly, and refreshingly, not derma- 
alogists, discuss their subjects brilliantly. 
Clinicians and empiricists abound and they 
lave their place; but advances in dermatology 
till come only from observations logically based 
in a sound knowledge of the fundamentals. So 
nuch of basic importance is a muddled mystery' 
o clinicians that a catalogue of the chapter 
leadings and their authors alone should suffice 
0 persuade any dermatologist seeking the light 
o buy this book. When most of the chapters are 
■o good it may' be invidious to pick out for 
particular mention some that seem outstanding: 
Professor Marrack, on dermatology and 
autrition; Professors Peters and Thompson on 
he biochemistry of the skin; Dr. Barber on the 
Muence of the se.x hormones on the skin, with 
jdiscussion of the “seborrhffiic” eruptions, and 
iJr. Weddell on the anatomy. Personal bias, of 
course, rather than individual merit, may 
account for the special appeal of these chapters. 
Criticism can be levelled at certain features, but 
this would be to cavil. The book, to which 
justice cannot be done in a short review, is 
recommended with genuine enthusiasm to all 
dermatologists, established and embryo. 

Clinical Ophthalmology for General Prac- 
titioners and Students. By H. M. Tr.a- 
QUMr, M.D., f.r.c.s.Ed. London: Henry 
Kimpton, 194S. Pp. xii and 264. 72 
illustrations, 8 in colour. Price 35s. 
This book is an attempt to present ophthal- 
mology in a restricted and elementary manner, 
and throughout emphasis is more on subjective 
complaints than on objective findings. There 
are e.vcellent chapters on history' taking, methods 
of examination, diagnosis, general therapeutics, 
the relationship of headaches to refractive errors, 
and on squint. The chapters on e.\temal 
diseases of the eye are simply and attractively 
written and well illustrated; methods ot treat- 
ment are discussed only very briefly, and those 
cases likely to benefit by more expert treatment 
-Vte clearly indicated. 'Ihere follows a chapter 


on impairment of sight without obvious ex- 
ternal signs, in which differential diagnosis is 
discussed without reference to ophthalmoscopic 
examination. One feels that this method of 
presentation is perhaps rather anachronistic 
and that some familiarity with the technique of 
ophthalmoscopy could safely be encouraged. 
The eye changes in nervous and general medical 
diseases, functional manifestations and con- 
ditions peculiar to the extremes of life are 
briefly' described and the book ends with some 
very pertinent remarks on misconceptions and 
prejudices. Within its self-imposed limitations 
the book will be most useful, and it could 
scarcely be written in 3 more simple and 
attractive manner. 

Clinical Endocrinology and Constitutional 
Medicine. By A. P. Cawadias, o.b.e., 
M.D,, F.R.C.P. London: Frederick Aluller 
Ltd., 1948. Pp. iy: and 362. Illustrated. 
Price 42r. 

This book attempts the difficult task of setting 
endocrinology in its proper relationship to 
constitutional medicine, namely as an important 
and integral part of the study of the inffividual 
as a whole. The theme is elaborated with the 
help of evidence from the study of genes and 
organizers, of morphology and phy'siology, of 
psychiatry and philosophy'. The clinical features 
of the various endocrine syndromes are rightly 
stressed and their explanation is sought in 
terms of physiology and pathology, rather than 
by taking as a starting-point phy'siological 
principles and attempting to fit clinical observa- 
tions to them. This precedence of clinical 
science would be a more telling feature of the 
book if the descriptions of the disorders were 
not rendered colourless by a plethora of 
technical terms and composite words. Many 
physicians wall deplore the continuance of the 
dangerous doctrine that sugar as well as in- 
sulin should be given to a diabetic in coma. 
They will also be surprised to read that whole 
pituitary gland and adrenal cortex by mouth are 
recommended, and few will agree that endo- 
crinotherapy is as highly specialized as neuro- 
surgery', and thus is not for general practice. 

Diseases of the Breast. By Sir Crisp 
English, k,c.m.g,, f.r.c.s. London: 
J. & A. Churchill Ltd., 1948. Pp. vii 
and x 36. Price Sr. 6 d. 

This is a book of only 126 pages and in it the 
author sets out quite simply the anatomy of 
the breast, and an account of the various 
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diseases which affect the organ. The questions 
of diagnosis, treatment and prognosis are dealt 
with. The vital importance of the early diagnosis 
and drastic treatment of cancer of the breast by 
radical operation and deep X-ray therapy or 
radium are rightly stressed. The book is easy to 
read — the references are set out very briefly and 
there is no abstruse pathology. It can be recom- 
mended to anyone who wishes to read about 
diseases of the breast from the point of view of 
a surgeon who has dealt with them through 
many years of active practice. 


only 5 papillomas and one epithelioma occurred, 
Lesions were situated almost exclusively on the 
face, scrotum, backs of the hands, and on tin 
forearms. In prevention, barrier creams were 
not found of much value, and washing with soap 
and water is chiefly advocated. The education ol 
workers and encouragement of early repoitinj 
of suspicious lesions are important. The mono- 
graph contains detailed information regarding 
case histones and statistics of incidence, bat 
general conclusions do not differ from accepted 
opinion. 


Modern Plastic Surgical Prosthetics. By 
Adolph M. Brown, m.d. London: W. 
Heinemann (Medical Books) Ltd., 1947. 
Pp. xiv and 293. Figures 180. Price 35x. 
This is a valuable and highly specialized mono- 
graph on a complicated and little known 
subject. The book sets out, in part one, the 
equipment needed in a modem plastic labora- 
tory, and in part two describes the author’s 
techniques in examining patients, and obtaining 
casts from which to. make the finished pros- 
thesis. In part three, details are given of various 
cosmetic restorations, and in part four, the 
different materials used and their properties 
are discussed. The work is profusely illustrated, 
and there is a good bibliography and index. 
The photographs are of high quality, and the 
prosthetic appliances illustrated are e.\cellent. 
The book can be described as a valuable and 
helpful reference work on this difficult but 
valuable aspect of surgery. 

Dermatoses Among Gas and Tar Workers. 
By W. D. Jenkins, m.r.c.s., l.r.c.p. 
Bristol; John Wright & Sons Ltd., 194S, 
Pp. 54. Figures 19. Price 355. 

This monograph records the result of observa- 
tion over a period of ten years of over 6,600 
workers in a large gas concern. The industnal 
processes are described. The employees are 
divided into groups of workers in the gasworks 
proper, in the associated tar Works, chemical 
works, coalite works, and those concerned in 
distribution of the gas. A great variety of 


Nutrition and Diet Therapy. By Agnes 
Pavey, S.R.N., D.N. London: Faber and 
Faber Ltd., 194S. Pp. 304. Price izs. (>i. 
The author has added a useful handbook to the 
few on this subject for nurses. Part one covers 
the. field of nutritional requirements from in. 
fancy to old age, with due regard for the 
present ration system. There are also some good 
observations on the serving of meals to patients, 
which will be valuable to members of the 
nursing profession. The reader is left to guess 
what is meant by the author’s statement that 
overeating of protein may cause bodily hann, 
Part two contains good practical information on 
the dietary treatment of disease and sickroom 
cookery, although the author quotes the popular, 
belief that the loss of meat juices is less whet^ 
meat is plunged into boiling water for fit’w 
minutes than when it is placed in cold water 
and brought to boiling point. The truth is that 
the loss by outward diffusion is the same 
whichever method is employed. The book is 
well planned and contains usefiii food cables 
for the serving of average helpings of the 
common articles of food. 

The Selected Writings of Benjamin Rush. 
Edited by Dagobert D. Runes. Neff 
York: Philosophical Library, 1947. Pp- 
.xii and 433. Price S5.0. 

To many, Benjamin Rush is merely known as 
one of the leading physicians in America in the 
i8th century'. There are few who realize that , 
this professor of the institutes and practice of’' 


occupations is included. The incidence of medicine in the University of Philadelphia was 

simple industrial dermatitis was low, and the also a member of the Revolutionary Congress 

main part of the monograph is devoted to pitch which in 1776 passed the Declaration of 

warts and epithelioma. The frequency of these Independence, and that he spent the last four- 

lesions is in proportion to the degree and teen years of his life as Treasurer of the National 

duration of e.xposure, although personal idio- Mint. A close friend of Thomas Paine, he was 
syncracy also plays a part. Incidence is highest in the forefront of the events which led up to 
in the tar works, where 365 papillomas and 8 the signing of the famous Declaration, and 
eoitheliomas appeared in 63 workers out of a indeed he is said to have suggested the title for 
total of 234 at risk. Of 3.034 Concerned with Paine’s historic pamphlet, “Common Sense”. 
distribution where tar exposure is minimal. In this selection from his writings, published to f 
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commemorate the bicentenary of his birth, the 
editor has included examples of both his political 
^.■^ipnd his medical works, under the headings of 
“On Good Government”, “On Education”, 
“On Xatural and Medical Sciences", and “On 
JiEscellaneous Things”. The fiery zeal of the 
bom radical shines through all the writings, but 
in those dealing with mescal matters there is a 
breadth and boldness of outlook which renders 
them almost topical m their outlook at the 
present day. This is a book which rvill appeal to 
all those who are interested in the advance of 
^^e practice of medicine. 

NEW EDITIONS 

Much new material has been added to Diseases 
of the Eye, by Sir John Parsons, C.B.E., D.sc., 
Fj{.c.s., F.R.S., and Sir Stewart Duke-Elder, 

K.C.V.O., D.SC., PH.D., MJ)., F.R.C.S., in its 

eleventh edition Q. & -V. Churchill Ltd., 301.), 

: outstanding among which are the extended use of 
the sulphonamides and penicillin, .-ks the authors 
state in the preface, the advent of pem'cillin has 
; to a large extent revolutionized the treatment of 
many ophthalmic conditions, and the methods of 
its use will be found in the chapters concerned 
: as well as in a separate section of the appendix. 
, The new edition is well produced. 

Well produced and well illustrated the second 
^tion of Diseases of the Chest, by Robert 
.c:„.Coope, xi.D,, BSc., F.R.C.P. (E, & S. Livingstone 
_[CiLtd., 25X.) contains a most useful chapter on 
; mdustrial diseases of the lungs. The importance 
of early diagnosis in pulmonary tuberculosis 
, ( and helpful suggestions on the rehabilitation of 
tuberculous patients are other features of the 
, ; new edition. There is no mention of the use of 
j streptomycin in pulmonary tuberculosis. 


Midtdfery, by Ten Teachers, edited by Clifford 
White, jf.D., F.R.C.P., F.R.C.S., F.R.C.O.G., Frank 
Cook, F.H.C.S., P.R.C.O.G., and William Gilliat, 
C.V.O., MJJ., F.R.C.P., F.R.C.S., F.R.C.O.G., in its 
eighth edition (Edward Arnold & Co., aor.) is 
the first edition of this well-known work in 
^ which the name of the late Sir Comyns Berkeley, 
the original author and editor, does not figure 
^ among the contributors. The new edition, in 
the compilation of which all ten contributors 
jt; have brought their chapters up to date, is a 
,-p worthy successor to its predecessors. 

Introduction to Psychiatry, by W. Earle Biddle, 
^ Mj>., and Mildred van Sickel, B.S., Hux., in its 

second edition (W. B. Saimders Co. Ltd, 141.) 
has been revised in many sections and more 
emphasis has been laid on occupational and 
recreational therapy. Although written largely 
• jfrom the nursing viewpoint, the work should be 
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of considerable interest to students and prac- 
titioners, especially as it gives insight into the 
methods obtaining in the United States. 

OwKXG to the many advances in surgery since 
the appearance of the previous edition in 1929 
of Recent Advances in Surgery, by Harold C. 
Edwards, C.B.E., M.D., F.R.C.S., much new 
material has been added to the third edition 
0 . & A. Churchill Ltd., 245.). In the chapter on 
the surgery of the heart a section is devoted to 
the Blalock-Taussig operation for congenital 
pulmonary stenosis; in Part IV on the nervous 
system a separate chapter is given to prefrontal 
leucotomy; in the chapter on antibacterial 
therapy the antibiotics are dealt with in detail; 
and the whole of Part VII is devoted to radio- 
therapy in malignant disease. The new edition 
is well illustrated, and each chapter concludes 
with a useful bibliography. 

The British Encyclopcedia of Medical Practice: 
Medical Progress and Cumulative Supplement, 
1948. Edited by Lord Horder, o.c.v.o., M.a., 
F.R.C.P. (Buttenvorth & Co. (Publishers) Ltd., 
194S. 37t. 6d.). Among the many advances 
included in the 1948 issue of Medical Pro- 
gress are the treatment of essential hyper- 
tension by sympathectomy, the surgical treat- 
ment of congenital pulmonary stenosis, and 
much information on penicillin and strepto- 
mycm, concerning resistance to the former drug 
and the to.xic effects of the latter. Further 
information on these subjects is given in the 
Cumulative Supplement. 

Practical Food Inspection. Vol. 11 : Fish, Poultry 
and Other Foods, by C. R. A. Martin, F.B.San.l., 
in its third edition (H. K. Lewis & Co. Ltd., 
I Sr.) contains particulars of new legislation in 
the chapter on legal procedure, and in the 
chapter on milk and milk products methods of 
sterilization and pasteurization and the tech- 
nique of tests for milk examination are in- 
cluded. Inspection of fish, poultry and game 
and their selection for human consumption are 
discussed, and there are chapters dealing with 
canned foods, fruit, vegetables and cereals. 
There is also an interesting chapter on food 
poisoning. 

Diseases Affecting the Vulva, by Elizabeth Hunt, 
MJD., CH.B., in its third edition (Heniy Kimpton, 
231.) contains new sections on ulcers due to 
anarobic streptococci, and on telangiectases. 
Other additions include the use of penicillin 
and the sulphonamides, podophyUin resin in 
condylomata acuminata, benzocaine as an 
external agent, and the vitamins. 


502 


NOTES AND PREPARATIONS 


NEW PREPARATION 
“Paramisal” brand para-aminosalicylic acid is 
now available for clinical trial in the form of a 
sterile 20 per cent, solution for intrapleural in- 
jection in tuberculous empyema. The manu- 
facturers are Herts Pharmaceuticals Ltd., 
Bessemer Road, Welwyn Garden City, from 
whom further particulars can be obtained. 

Folic acid. The price of “Folvite” folic acid 
(Lederle) preparations, and “Folvron” folic 
acid and iron tablets, has been reduced by 
approximately 35 per cent., and freed from pur- 
chase tax. The distributors are Cyanamid 
Products Ltd., Brettenham House, London, 
W.C.2. 

AIR TRANSPORT AND MEDICAL 
RESEARCH 


bald Mclndoe, and Professor Paterson Ros 
The publishers are E. & S. Livingstone Ltd 
16 and ly Teviot Place, Edinburgh. Anna; 
subscription nvo guineas. 

Medical tlesearch in War is the Report of th 
Medical Research Council for the years 1939-43 
This is perhaps one of the most interesting m 
far-reaching of the Council’s publications. Ii 
the chapter on therapeutics there is an extensi\( 
section devoted to penicillin; in the chapter 01 
wounds and injuries are sections dealing will 
nerve injuries and traumatic shock; blood 
transfusion, health research in industry, and thi 
use of BAL in poisoning by metals are otha 
subjects of topical interest. The Report is 
published by H.M. Stationery Office, price 
7s. 6d. 


B.O.A.C.’s fast Lancastrian freight and mail 
service now makes it possible to transport heat- 
labile products to countries 12,000 miles apart. 
Tfu's IS a great benefit to medicaf research. 
Recently a consignment of dried cultures of 
bacteria {Staph, pyogenes) sealed in glass am- 
poules, and bacteriophage in fluid packed in 
dry ice, from the Central Public Health Lab- 
oratories in London, was flown from London 
Airport to Sydney, for delivery to the Institute 
of Medical and Veterinary Science, Adelaide, 
South Australia. The dry ice was renewed by 
B.O.A.C. staff en route at Lydda, Calcutta, 
Singapore and Sydney, and the carton arrived 
safely at its destination “with dry ice to spare”, 
the journey having been completed in ap- 
proximately four days. 

ROYAL SOCIETY OF ARTS: 

SWINEY PRIZE 

The Council of the Royal Society of Arts give 
notice that the next award of the Swiney Prize 
will be made in January, 1949. The award is 
made by a joint Committee of the Royal Society 
of Arts and the Royal College of Physicians, 
which appoints special adjudicators. The prize 
will be presented to the author of the best 
published work on Medical Jurisprudence. Any 
person desiring to submit a work in com- 
petition, or to recommend any work for the 
consideration of the Judges, should send it to 
the Secretary of the Society, John Adam Street, 
Adelphi, London, W.C.2, not later than 
November 30. 1 948- 


PUBLICATIONS 

British Journal of Plastic Surgery.— 'Vhe first 
;«ue of this new quarterly journal is as out- 
standmg for its excellence of pmduction as for 
uhtnb Standard of the articles. Among the 
contribmors are Sir Harold GiUies, Sir Archi- 


Males and Females, by Roger Pilkington, is 
written primarily for adolescents and young 
adults. In a refreshingly original manner tbs 
author succeeds in presenting a simple, jet 
reliable description of human reproduction 
from the angle of heredity. The book will apped 
to all who are concerned with the vitally im- 
portant problem of sex education. It is published 
by Delisle Ltd., price 6s. 

MEDIC.AL FILMS 

A FILM Strip dealing with "The Diagnosis qi 
Threadworm Infestation” by Dr. B. Stanfon^ 
under the direction of R. C. hlac Keith, D.'iV-i 
M.R.C.P., b.c.H., and J. M. Watson D.sc., 
A.R.C.S., drawings from which appeared in an 
article by these authors in The Practitioner, 
April 1948, 160, 264, is available from the 
British Industrial Films Ltd., 177 The VriCi 
Acton, London, W.3. Other medical film strip 
are in process of producdon. Film strips m 
black and white are obtainable at los. per copj'i 
and those iri colour at 20s. per copy. 

“Progress Afoot” is a film dealing with fist 
feet, with special reference to the constructions 
of the “ineraze” shoe. This shoe for children, 
which is supplied on medical prescription only, 
incorporates the necessary alterations for the 
treatment of flat feet by means of m-buil^ 
wedging. Details as to time and place of the ' 
showing of the film can be obtained from the 
Managing Director, James Southall & Co. Ltd., 
34 St. George’s Street, London, W.i. 

INDEX TO Volume 160 oanu^vry-june iwS) 

The index Volume i6o will be dispatclictl lo sub- 
stnbt« ^itn the July number. Binding casc5> m green 
cloth also by ready by July i» and are obtainable at 
.{j. post free. 


ot the July >vm mcmac - 

sj-mposium on “Social Medicine”, wUl be found on 
page ixxiv at ch^ end of the advertisement section. 
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